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PREFACE 

TO    TOE    FOURTH    EDITION, 


The  task  of  editing  a  book  originally  written  by 
another,  whieb  has  held  itn  place  for  a  very  conaidor- 
abie  number  of  years,  and  which  originally  had  a  very 
special  character  of  its  own,  is  not  at  all  an  easy  one. 

It  has  been  my  endeavour  in  the  successive  editions 
through  which  this  book  has  passed,  to  retain,  as  far 
aa  possible,  what  was  in  the  original  and  much  smaller 
work  of  my  father,  and  so  to  keep  intact  the  initial 
character  of  the  book. 

But  it  has  been  necessary  to  greatly  abbreviate  that 
portion  which  dealt  with  the  development  and  structure 
of  the  teeth,  partly  because  it  bad  in  places  become 
obsolete,  partly  because  the  matter  is  now  to  be  found 
in  other  books,  but  mnch  more  because  there  was  in 
it  a  good  deal  of  matter  more  or  less  argumentative 
— for  it  sought  to  establish  much  which  was  then  quite 
new  and  original — but  which  has  now  taken  its  place 
amongst  the  axioms  of  the  subject;  only  so  much  as  is 
efweiidal  for  the  proper  understanding  of  uregularities 
of  the  teeth  has  been  retained. 

fjxin  the  subject  of  the  scope  of  the  work  I  have 
ntceivod  from  friends  most  opposite  advice;  some  have 
miggeffted  that  the  whole  of  that  which  relates  to  mere 
mMoiptihUre  detail  should  be  left  out,  and  oWvwh  ftv^Ni 
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it  ahoiild  be  expanded.  Whilst  fully  recojrniaing  the 
complete  impossibility  of  teaching  manipulative .  detail 
by  wotxls,  and  no  lewH  the  inipraetiealnlity  of  dealing 
with  matters  in  a  chapter,  which  eacli  of  them  require 
txn  ample  work  for  their  description,  I  have  thought  it 
better  to  retain  Biich  points  of  manipulative  detail  as 
may  be  thought  to  in  some  measure  involve  or  illustrate 
general  principleB,  and  not  to  attempt  to  do  more. 

Hence  the  Bections  relating  to  the  tilling  of  teeth,  the 
extraction  of  teeth,  etc.,  must  be  read  not  as  endeavours 
to  give  any  complete  account  of  these  subjects,  but  merely 
as  embodying  that  which  it  appeared  to  me  might  be 
learnt  by  reading. 

In  pursuance  of  this  scheme  I  have  figured  but  few 
instruments,  the  fashion  in  Avhich  is  always  changing; 
of  those  selected  some  are  such  as  have  undeservedly 
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Ik  tlir  fdllnvving  poges  an  attempt  has  been  made  to  pivxitice 
within  tlio  liinita  of  a  manual  a  strictly  practical  work  on 
Dental  Snrjfcrv.  In  order  to  fulfil  this  object,  it  bociime 
ncccsAsry  to  enter  upon  the  sLrnctiire  and  dovclopracnt  of 
tbc  tix^th  uud  j»w9  in  b  limited  degree  only,  and  to  leave 
untouched  any  historical  account  of  the  writings  of  tliose 
wbo  have  from  time  to  time  contributed  to  our  knowledge 
in  this  branch  of  snrwcry.  The  diseases  of  the  U'eth,  and 
of  Uie  parts  Hubficrvicnt  to  them,  together  i^itfi  the  coincident 
mtblndies,  liave  ireen  treated  of,  so  far  as  may  be,  in  the 
mitiiml  order  of  their  »jecnrrenc-c,  and  the  Btrncture  and 
ilovolopmeuo  of  the  titi^nes  involved  have  been  to  some  exttut 
doficribe<l  before  entcrin'z  upon  the  diseases  to  which  they 
ar«:  respectively  liable. 

In  a  work  devoted  to  the  description  of  practical  detjiils, 
tin?  modes  of  procedure  in  the  treatment  of  disease*,  whether 
by  openition&or  otherwise,  must  necessarily  Ijc  those  practisi'd 
by  the  Author,  The  method-s  adopted  l>y  others  arc  known 
only  throngh  published  descriptions,  the  mere  reprint  of  whicli 
would  be  but  a  work  of  supcrtTogation.  On  this  account, 
together  with  thir  want  iif  fi|wcD,  the  quotations  from  other 
writers  have  been  but  limited.  I  must,  however,  eJti)ress  my 
otilitEution  to  many  of  those  who  have  written  upon  dftutul 
^utjfer},'  HUi]  /  amtiot    have    Dumentiuued  t\\i:  uvawcft  o\ 
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Mr.   Bell,  Mr.   Rpcnce   Bate,   Mr.   Samuel    Cartwright,  Mr. 

Chapia  Harris,  and  Mr.  Arthur.  Refer^ucu  is  not  unfre- 
quently  made  to  a  saries  of  lectures  publialre^l  in  !84H,  Maoj 
eubjectB  but  imperfectly  touched  upon  in  thesu  pages  are 
more  folly  treated  iu  that  work,  and  many  speL^imena  are  there 
figured  which  illustratt^  suhjeuta  diBCUgscd  iu  thia  vulnme. 

The  demandfi  of  an  active  praotict;  leave  but  little  leisare 
for  Avriting,  and  that  little  ha^  been  serioiaBly  interrupted  by 
engiigements  coneeriuent  upon  the  gradual  orgEinization  which 
the  dental  profeesiou  has  recently  undergoBC.  From  these, 
and  from  causes  Id&s  cun'trollable,  tbe  prt^gent  work  has  pa^^scd 
very  slowly  through  the  press^  many  of  the  earlier  sheets 
having  been  in  print  upwards  of  eighteen  months. 

To  Mr.  Tiagg  I  am  p'catly  indebted  for  the  highly  ai'tistic 
illiietratious  which  he  has  pri^duced  from  Bpeeimena  in  my 
own   collection,  and   from   othei's  wliieh  have   been  libtTullv 
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SYSTEM  OF  DENTAL  SURGERY. 


TEETHING. 

The  term  t^tthimf  miglit  be  employed  to  oover  the  develop- 
mcut  of  the  t^etli  fmm  the  coinmeiicement  of  tht'ir  forinution 
to  the  completion  of  their  eruption,  but  custom  has  limited  its 
lice  to  a  single  phiuse  of  the  process— that  is,  to  the  eruptiou 
or  cultiuir  of  thu  terai>orrtry  teeth.  Yet  if  obsen'ation  were 
restricted  to  the  eruption  of  the  teeth  without  iustituting  au 
iuqviiry  uxXo  the  preceding  eouditious,  our  knowledge  of  the 
subject  would  be  very  imperfect.  It  is  desirable,  therefore,  to 
dMcril>c  the  conditions  of  the  teeth  and  jaws  nt  the  time  of 
birth  and  to  trace  tlie  changes  onwards  imtil  the  tein]>omr)' 
teeth  have  arrived  nt  mnturity. 

At  tb«  time  when  my  father  undertook  to  write  the  first 
edition  of  thU  work,  the  museums  in  which  nii  extended  series 
of  youu^  skulls  Would  be  likely  to  be  found  were  visited,  but 
witUuut  succe)i«.  .So  far  as  could  be  learned,  no  such  series 
existed  ;  it  tlierefore  l>ecamc  necessary  to  make  a  collectiou, 
taking  core  that  Uie  age  of  each  specimen  shuuhl,  if  possible,  l>e 
oitoertuined.  This  was  done,  and  the  preparations  comprised  in 
hk  collection  were  sufficiently  numerous  to  alli^w  of  deductions 
being  made  fn^m  the  cimracten  they  presented.  Indeed,  little 
or  DO  literiiturc  bearing  upon  tho  subject,  with  the  exception 
of  John  Hunter's  writings,  wim  to  be  found,  and  it  hence 
ap]>eanHl  neceaaary  to  eujl>ody  in  the  earlier  chapten*  uf  the 
buuk  nut  ooly  the  couclut»ions  arrived  at  rcbpculmg  t\\evp:o^l\\ 
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and  deyelopmeiit  of  the  jaws  and  teeth,  but  also  to  a  great 
Detent  the  dctiiib  of  the  dntu  iipou  which  they  were  basjeij. 
But  now  thiit  the  dediietioita  drawn  from  the  large,  imd 
at  that  time  unique,  eolloction  of  young  skulls  of  known 
ages  have  obtained  gcuoral  acceptance,  and  tliat  other  works 
treating  of  special  deutid  anatomy  are  in  existence,  it  doea  not 
seem  necessary  to  enter  into  sucli  full  detail,  so  that  the  old 
chapter  upon  teething  is  greatly  abridged  iu  this  edition. 

If  two  perfectly  healthy  children,  whose  agea  are  the  same, 
be  selected   For  examination,   we  ahall  rarely  find  that  they 
present  precisely   similar   liouditiona  as   regards   the   rate  of 
teething  :  yet  there  will  probably  be  no  ^eat  disparity  in  the  M 
conditions  of  the  tAvo. 

There  ia,  however,  another  Hource  of  fallacy  to  be  guarded 
against.     The  specimens  obtained  are  necessarily  taken  from  in- 
dividuals who  have  been  tlic  aubjects  of  dieeaiio  ;  and,  supposing 
the  fatal  illuesa  to  have  l>eeii  of  long  standing,  the  jaws  may  haTS   , 
been  modified-    That  this  has  occurred  to  some  memljers  of  the 
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cvvq*t  bjr  the  saperposition  of  the  euainel,  aiid  of  the 
vemcntum,  which  respect ivdy  tMWt  the  crown  aud  the  root  of 
the  tooth  :  hut  tlicHo  ndti  compamtivoly  little  to  the  size  of  the 
o()^iu  ftcnee  it.  CoIIowm  that  hotli  the  forma  ami  dimensions 
of  the  ^^r>\^^1^^  <if  the  teeth  are  mmlterably  fixed  long  hoforo 
iho  JIIW8  are  fiufficiontly  enlar^^ed  to  udmit  of  their  ultimate 
Mid  unrmiil  armiigeinont,  so  thui  the  forming  teeth  and  their 
cryptu  have  tu  !«.■  piickcd  hy  overliip|jin^  one  another ;  thi* 
a|»plie8  with  much-incre-.used  force  to  the  second  dentition. 

At  the  fwriod  of  birth  tiie  urticular  proeess  of  the  lower  jaw 
U  scarcely  raised  above  the  level  uf  the  alveolar  edge,  while  the 
an^le  m  projected  downwards  a  little  bidow  thu  general  level 
of  tJic  inferior  margin  of  the  jaw.  The  roronoid  process  rises 
hi  an  angle  of  forty-five  degrees  from  the  alveolar  edge,  its 
aAceut  commcDcing  at  the  anterior  boundary  of  the  socket  of 
ihv  fir^t  permanent  molar.  In  the  upper  jitw  the  zygomatic 
procL'ta  proceeds  outwards  from  the  anterior  nmrgin  of  the 
XtTjge  open  Jtocket  of  the  second  teni[K)rary  mular.  These 
coaditiouB  are  showu  iu  Figs.  1  and  2. 

The  temporary  teeth  in  a  nine-months  foetus  are  partly 
formeil.  The  contnvl  incisttrs  arc  calcified  through  most  of  the 
length  of  the  crown;  but  the  lateral  teeih  are  k'»w  advanced. 
TIte  terminal  [>oint8  only  of  the  canines  ai'e  calcified,  while  the 
ntHJtticjiting  surfaces  of  the  first  temporary  molars  are  com- 
pUte<i,  except  the  enamel,  which  at  this  stagu  has  nut 
attained  to  more  thrni  half  its  thickness,  a  conditiun  which  is 
common  alstj  to  the  more  anterior  teeth.  The  second 
temfMirory  uiultir  is  represented  by  caleifie<l  cusps,  which  are 
unite<i  in  a  rin(^,  the  contnil  part  of  the  crown  being  as  yet 
unralcificd.  If  examined  in  the  rc<^ient  conditinn,  it  will  be 
Mill  that  in  the  front  teeth  CAlcifieation  has  advanced  nearly 
Uf  the  li«e  of  the  tooth  pulp,  which  ends  in  a  broad  flat  surface  ; 
vbilu  in  tbe  canines  and  molars  the  [ivilp  extends  m  short 
difttauce  btdow  the  termiiitd  line  uf  culcificatiim. 

Ab  the  growth  of  the  lowiT  jaw  goes  on  especially  rapidiy  iu  the 

nuiiUB  the  itngle  liecomes  less  obtuse,  and  the  articular  process 

*    ve  the  level  of  the  alveolar  boitler.     A  licneral  increase  m 

kes  place  l»y  additions  to  the  free  edge  of  the  alveoli, 

Atiii   growth  takes   place  in    the  snturo  connecting   the  two 

h«lv«i»,  both   in    upper  and  lower  jaws,  in  the  ft\>vo-cc\\v\V«x 
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tissue  which  connects  them.  The  structural  character  of  tl 
development  will  be  subaequently  conaidtred.  Growth  pro- 
oeeds  iu  the  line  of  juiR-tiou  of  the  two  halves,  and  indeed 
at  each  of  those  points  where  the  bone  iH  at  present  couuected 
only  by  soft  tissue  to  the  adjoining  iMines.  Increase  of  hone 
in  the  uicdiau  line  would  necessarily  lead  to  separation  of  the 
central  incisors ;  this  la,  however,  pi-evcuted  by  the  teeth  ou 
either  side  inclining  towards  the  centre,  and  the  sockets 
partake  in  a  similar  change  of  direction,  the  free  edges  being 

Fio.  1.  (») 


Fio.  2.  (^ 


closely  .ipproximated,  while  the  deeper  parts  become  separftti 
from  each  other. 

By  the  age  of  eight  months,  the  alveoli  of  the  front  jKirt  of 
the  mouth,  which  liave  hitherto  grown  more  rapidly  than 
those  situated  further  itack,  become  the  seat  of  absorption : 
while  the  more  posterior  ones  assume  a  *(i*eatcr  activity  of 
growtli.     The  central  incisors  of  the  upper  jaw,  although  theVi 


(•)  Tlie  upptT  jaw  ol  a  iiiuL'-niuuthii  (u<tu.<4.  the  soft  pnrU  hannf?  hpen 
removed,  >ilioiviui»  tijc  outer  siirfuce  ol  ibo  aJveokr  pntcestteA.  «,  the 
depn-s^wl  portion  Lorrespuuihiiff  tn  the  position  ui  the  Intcral  incisur. 

(•)  The  lower  jnw  ftl   a  nino-moiithA  t<i*tii:i.  showing  the  relative  sixe 
poidtiuu  o/  the  several  parts  uf  th«  buuo  ut  tbi^  ugv. 
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do  not  descend  below  the  general  level  of  the  alveolar  ridge, 
tv*come  oipoecd  on  their  nnttirior  Burfacets  by  the  absorption  of 
great  part  of  the  otiter  wall  of  the  sockets,  at  the  same  time 
that  the  teetli  have  niovcii  bodily  a  little  forward.  The  outer 
edges  of  the  cfutral  toeth  are  in  front  of  the  lateral  teeth,  the 
er  beinjr  still  jilucetJ  in  a  line  internal  to  the  canines,  »o 
t  if  the  teeth  were  cut*  in  their  present  iMJSitions,  the 
Arrangement  would  be  extremely  irregular.  This  fact,  which 
applies  equally  to  the  permanent  dentition,  should  be  steadily 
kept  in  mnid  when  estimating  tlie  degree  of  irregularity  of 
DBwIy-eut  teeth. 

Ilic  sockets  of  the  upper  molar  teeth,  which  formerly 
extended  up  to  the  floor  of  the  orbit,  are  now  separated  from 
it  by  the  antrum,  which  at  this  time  is  represented  by  a  deep 
ic{«rc«8ion,  extending  under  tho  orbit  in  its  inner  twt>-third». 

In  the  lower  jaw  the  changes  from  tho  earlier  conditions  are 
striking.  The  two  halves,  whicli  in  the  upper  are  still 
separable,  are  in  the  inferior  maxilla  1>ecoming  united,  and  no 
longer  [lart  under  maceration.  The  8ym|»hyMi8  and  mental 
prominence  are  strongly  marked,  the  bone  liehind  the  front 
teeth  is  tliickened  and  turned  outwards  at  the  alveolar  margin, 
giving  a  curved  surface,  the  convexity  being  directed  towards 
the  tongue — a  form  altogether  different  from  that  of  the 
Cfirrespouding  part  in  the  mature  foetus,  where  the  posterior 
mirface  of  the  symphysis  is  stniight.  It  was  shown  that  in 
the  foetal  jaw  the  point  of  the  inferior  border  oorrespunding 
to  the  position  of  the  fii^st  and  second  temporal^  molars 
deacends  to  a  lower  level  than  the  [larts  anterior  or  posterior 
to  it.  In  the  nine-months  jaw,  the  relative  depths  of  the  three 
part«  indicated  are  changed,  the  middle  jKirtion  now  being  the 
highest.  The  removal  of  the  anterior  wall  of  the  alveoli  of 
the  central  incisors,  and  partly  also  of  that  of  the  lateral  teeth, 
Ujim  lieeu  effected  in  the  lower  as  in  the  upjier  jaw. 

Taking  tlie  jaw  figured  as  a  fair  standard  of  the  conditions 
pocniiar  to  this  age,  it  will  be  seen,  on  comparison  with  the 
preceding  figures,  that  the  l)onc  hiu*  untlergoue  great  change, 
only  in  a'lie  but  alao  in  form,  and  that  tho  changes  in  form 
raorc  remarkable  in  some  parts  of  the  jaw  than  in  others. 

If  we  draw  u  horizontal  line  through  the  level  of  the  upper 
|Kur  of  ^)DW  montiOea  in  an  adult  jaw  we  shall  &\>oul  vc\wv^\^ 
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divide  it ;  but  tbe  life  Uistory  of  that  part  which  lies  above  the 

line  and  that  which  lies  Iwluw  it  is  widely  diffei-ent.  The  lower 
portion  is  the  jaw  that  supports  nuxscles  of  dcgUitition,  of 
mastication,  and  the  like  structures  ctiseiitiul  to  tbe  well-belug 
of  the  aiiiauil,  iiud  is  proi^sKively  developed  frtJiu  the  earliest 
ttuie  of  ossiticHtiun  until  it  has  attained  it^  full  si/e  without 
intermission  ;  not  so,  however}  the  pc>rtion  of  boue  above  our 

Fio.  a.  (») 


Fio.  4.  [=) 


unrigiuar}'  line.  This  is  subservient  to  one  purpose  only:  that 
uf  supporting  the  teeth  when  perfected,  that  of  protecting 
them  whilst  developing.  And  so  far  from  being  itself  gradually 
elulK>mted  anrf  developed  without  a  check,  it  was  built  up 
aniuud   the   calcifying    temporary   teeth,    and   tht-n    in   part 


(')  Tbo  iipiwr  juw  (if  a  mole  nine  months  old*  showing  absorption  of  tite 
miU'ritir  wiilU  .if  the  *<>ikets  of  X\\v  ccntriil  iuoi«unf  preparmlory  U»  the  escniw 
t»l  the  t-nittn^  of  the  t«*t-h  fn>m  their  nlvfoli. 

Ci  Thi'  hnver  jiiw  uf  u  mule  nine  mouths  old,  showiuff  absMir^jtiou  of  llie 
fMiUT  wiillt)  nt  till*  MH'kt't  of  tlir  iiici'toi-<t  prt'puniton'  to  thu  eruptiftn  of  thiue 

bh.    Two-thirds  life^Hze. 
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ratnoved  to  allow  of  their  eruption  ;  built  up  i^nin  arouud 
ibeir  rootd,  uml  yet  once  more  nl)8orl)ed  to  give  exit  to  the 
]ierniflnciit  teeth  ;  then  developeil  iifreah  around  the  roots  of 
till'  f»epniiincnt  sot  iif  the  teeth,  eo  that  in  tlie  stvcket  of  the 
fiormfutent  teeth  proliably  not  one  Inignient  of  the  orijrinttl 
alveolar  iM^rtion  of  the  jaw  remaina.  And  when  the  teeth  are 
sh«d  for  the  lA«t  time  the  niveolar  portion  of  the  jaw  is  again 
retuoved.  Relatively,  then,  to  the  changeable  alveolar  portion 
wo  may  rcganl  tlie  body  of  the  ramus  as  fixed  and  immutable, 
and  we  shall  nt>t  Jmj  led  into  any'em.>r  of  eouhe^juence  by  taking 
macular  processes  or  fortitnina  iu>  polnbi  of  lueasurcmeat  fi-om 

lich  to  esLiumto  the  relative  proportions  of  these  two  portions 
of  the  horizontal  ramus  at  various  ai^es. 

The  furanien  mentale  and  the  geniohyoid  and  gcniohyogloasuB 
tnl»erc1o«  ore  convenient  points  whence  to  take  measuvenients, 
ua  their  position  may  be  practically  assumed  as  fixed,  and  as 
undergoing  littie  or  no  change  al'ter  birth ;  and  from  u  study 
tjf  measurements  taken  from  tlieKu  points,  the  features  uf  tlie 
gr>wtli  of  the  jaws,  which  were  set  forth  at  greater  length  in 
the  earlier  editions  of  this  hook,  were  deduced. 

Throe  years  after  the  publicatioti  of  the  preceding  state- 
maiu  in  the  tirst  eilition  of  this  work,  the  late  Sir  G.  Humpliry 
reiul  n  |>»]>cr  before  the  Cambridge  Philosophical  Society,  in 
which  an  identical  conclusion  was  arrived  at  :w  to  the  growth  of 
the  jaw  by  inlcronccb  from  a  series  of  cx]>eriuients  i>erfijrmed  by 
inserting  wires  into  the  jaws  of  growing  animals.  Whilst  the 
J1IW8  are  \indcrgoing  gnnrth  in  various  other  dimensions  it  is 
found  that  tlic  inner  alveolar  phite  is  conipamtively  stationary 
rhile  the  onter  alveolar  plate  and  teeth  are  moved  forward, 
llowing  the  jaw  to  increase  in  thicknesSj  and  to  afford 
space*  for  tlie  pulps  of  the  anterior  permanent  teeth. 

The  following  diagram  may  serve  to  render  some  of  the  cldef 
|toiijt4  clear  ;  in  it  u  jaw  from  a  nine-mouths  fuctus  is  placed 
over  nxi  adult  jaw,  the  limits  of  which  ore  marked  by  dotted 
Utieo. 

It  will  bo  Been  that  the  arch  of  the  jaw  in  the  fcotuB  is  00 

wiilc  and  a^  Iar;ri'  a«  in  the  a<lult ;  the  difference  between  them 

tn  tins  part  l>eiiig  aiioply  due  to  addititMis  to  its  thickness,  to  a 

'  extent  ou  the  inside,  but  very  much  more  on  ttio  outside 

•  i  i  tit-  jaw.     Jt  wiJJ  ttlao  ho  seen  that  the  increna*;  m  ViUi.  \u  VW 
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ftdult  jaw  is  gAiue<i  exclasivelj'  bj*  its  prolongntiou  backwat^s^^ 
nnd  i^ot  bj"  anything  like  intijrstitiiU  growth.  As  expressed  Ltj 
Sir  O.  Humphry,  **  Although  the  bones  of  the  nlveolnr  arch  are 
len^thcucd,  nnd  the  arch  ia  rendered  more  elliptical,  it  is  not 
widened.  The  wideuing  of  the  jaw,  in  correspoudence  with  the 
iucreiisiivg  width  of  the  bstae  of  the  skull,  takea  place  behitid 
the  alveokr  iirch  iti  the  aj^cending  portion,  ttnd  is  ejected  by 
tho  prQgre&aiou  af  t^baorption  ou  the  inner  and  additiau  to  the 

Fm.  0.  fM 
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direction  near  the  symphysis  of  the  mne-moiiths  jaw  over  that 
of  the  fcetal  orgaw.  The  foreg^iing  facts  show  BuHicieiitI}' 
ciearly  that  the  growth  of  the  antei-ior  parts  of  the  lower  jaw 
ui  produced  hy  ndditiou  of  1k>uo  to  the  anterior  surface,  rather 
thau  Ity  aiiy  uiatc'rial  increiise  by  the  dcvulopment  of  bone  in 
Tbe  libro-oollular  tissue  which,  up  to  this  period,  unites  the  twn 
ludvcs.  Development  in  the  latter  position  appears  to  have 
itJ  pwjriod  of  activity  limited  to  intni-uterine  life.  After  l)irth, 
the  pivn'css  of  growth  in  this  direction  is  all  but  auspende<l 
until  the  perioil  arrives  for  the  oMseons  union  of  the  two  halves 
of  j;iw,  when  ll«3  action  is  resumed,  the  fibro-cellular  tissue  is 
replaced  by  lK>ae,  and  all  further  increase  at  this  point  is  then 
at  nn  end.  Still  keeping  the  mental  foramen  :w  the  point 
from  which  to  uiako  the  computations  of  rchitive  growth  in 
different  directions,  it  will  be  found,  by  examining  the  series 
nf  jaws,  that  additions  have  been  rnwlo  to  tlio  lower  bonier 
of  tiie  jttWR,  but  that  there  has  been  rchitively  a  mucli  greater 
activity  shown  in  the  alveoli,  which  at  the  age  of  nine  months 
luive  acquired  their  maximum  height  in  the  front  part  of  the 
jaw.  The  length  of  the  jaw  [losterior  to  the  mental  foramen 
h:ift  stciulily  increased  with  the  increasing  age  of  the  subject, 
tlic  direction  of  the  growth  l»cing  indicated  by  a  series  of 
minute  vascuUir  grooves  which  mark  the  bone  at  and  near  the 
angle  of  the  jaw.  Between  these  grooves  the  bono  rises  Into 
minute  ridges,  many  of  which  are  continue<l  to  the  posterior 
border  of  the  ramus,  and  there  terminate  in  short  slender 
fipiculfe,  giving  to  the  border  a  rough  surface  which,  although 
well  marked  in  mmiy  dry  specimens,  is  much  more  strongly 
pninounced  before  the  hone  is  allowed  to  dry,  and  the  jjartly- 
catcifi<*d  Bpicuhc  to  become  contracted  by  the  loss  of  moisture. 
If  those  gnwvee  arc  traced  through  a  series  of  specimens  of 
progreasivi'  ages,  conm»enring  with  the  fa'tal  jaw,  it  will  lu.'  seen 
that  those  about  the  coronoid  process  indicate  the  course  in 
lich  that  part  has  travelled  ;  a  line  which,  as  will  subse- 
i«ntly  be  shown,  is  permanently  marked  in  the  adult  jaw 
ftj  the  external  fMique  Iuk,  Tlien,  again,  a  similar  line  of 
gitKives  indicates  the  course  which  has  been  taken  by  the 
articular  prf>cO!is  in  its  progressive  growth  ujiwards  and  back- 
wairls.  Indeed,  this  line  is  also  indicated  by  the  surficc  being 
slightly  raised,  there  Imuff  a  distinct  rounded  enuweucc  v\cva^ 
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the  outer  HUrfuce  of  the  jaw,  ending  in  Uie  ooudylef  wbicb 

bectmiCH  IcKa  umrke<i  in  the  juiiilt.  Below,  iiud  n  little  posterior 
to  this  line,  wo  have  the  augle  of  the  jaw,  the  increase  in 
whicli  has  been  already  noted. 

Pri»f.   KoUiker  ha*<  shown  that  the  articnlar  cartilage  is  of 
unusual     thickness    for    cartilage    so    placed ;  ami    that,    in 


Fio.  7.  (=) 


tvdditi(in  to  the  usnnl  ftnictiuua  of  articular  curtilage,  it  is 
here  sul)semcnt  to  the  jmrjtoscs  of  development,  it^  oihce 
in  one  respect  being  similar  to  the  cartila*re  which  in  childhood 
is  placed  between  the  epiphysis  and  shaft  of  a  long  bone. 
Thvis,  in  whatever  direction  the.jaw  has  increased,  the  increase 

(t)  Upper  jnw  o(  a  mnle  thirtwn  months  old,  slmwiiig  thp  iocison,  with 
rlie  crowitib  i>scape(l  from  the  alveoli,  nnd  the  t;niar;naiaiua  M  tho  Ruckct  of 
the  Hrft  tcmporury  luolnr. 

('I  The  puliitaliiiu-face  flud  tho  ulveolur  nmrgiu^  ol  the  wime  specimen. 


TEETHING. 


n 


bM  been  produced  by  additions  to  the  external  fiurfocc.  There 
are  no  indicatiotis  of  interstittiU  gron'tli  witliin  and  throiij^^liout 
the  whole  s»ilwtauco  of  the  bone.  It  is  not  unusual  to  find 
increase4l  sixe  nf  n  Iwie  descrilwd  ns  cxnansion,  but  tl»c  tenn  is 
not  applicable.     We  may  have  great  increase  in  the  bize  of  the 

Fiu.  8.  (') 
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mctinUary  cavity  mid  of  the  circnrnfereuce  of  a  long  bone,  as 
»eon  in  discnsod  linibB  ;  but  in  such  cunea  the  enhirju'eaieut  of 
tho  cavity  is  prntlufe<l  by  ])rogresHive  iibsorption  "f  ita  puriete«, 


'''    'I .....i;.;..-,  ..1  fljt.  lowtr  jaw  uijil  tcttli  t>i  u  thirttcii-tnuntli^  imtip 

'n|ilM,  thf  iirr-t  ttmii«tr:iiy  mnlnn  at  tl»*  ti|)|K'T  do  not 
;  I  tlian  tilt  ioiTt'»|Hm^lJij'g   levth  of  Uie  lower  ^aw — « 
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and  the  enlargemeut  of  the  outer  dimextsioua  by  development 
of  bone  upon  the  surface. 

If  the  teeth  of  a  child  nged  niue  mouths  ha  remored  from 
their  sockets  and  examiaed  eeparately,  it  will  be  aeen  that  the 
trowiiB  of  the  central  incisors  are  perfected  ao  far  as  their 
I'lteriora  are  concerned,  and  that  the  production  of  the  necks  of 
the  teeth  has  commenced.  The  enamel  of  these  teeth  presents 
the  character  which  marks  the  completion  of  its  development — 
i^amely,  the  smooth  uud  polished  surface  which  succeeds  to  the 
dnil,  opaque,  and  almost  rhalk^like  character  maintained  90 
long  as  the  tigsuc  is  incomplete. 

Passin^^  from  the  nine  to  the  twdve-montlis  subject,  further 
changes  iu  the  dental  apparatus  will  be  observed,  indicatiug 
that  during  the  intervening  three  months  the  proceaa  of 
teething,  na  the  term  is  common!}^  understood,  haa  fairly  set 
in,  and  at  the  latter  age  is  in  full  activity.  It  was  stated  that 
the  anterior  wall  of  the  alveoli  of  the  central  Enciaora  in  the 
nine-months  jaw  had  been  diminiahod  by  absorption,  exposing 
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pnrt  ia  between  fiftj  and  sixty  degrees,  uid  that  the  articular 
4ini!  coronoicl  proccaaea  rise  hii;li  above  the  alveobtr  line.  It 
IB  important  to  observe  by  what  meiins  the  auglo  \\sm  been 
cltmiuiahcci^  as  the  recognition  of  this  process  of  change  will 
to  a  considerable  extent  elucidate  the  luanuer  in  which  the 
ikdult  jaw  iu  reduced  to  the  ]>ecnliar  form  nssnmed  by  it  in 
Advanced  age.  At  the  time  of  biilh  the  sockets  are  not  deeper 
than  the  partially  formed  crowns  of  the  teeth.  The  develop- 
nti'Ut  of  the  Hockots  and  of  the  teeth  proceeds  together,  but  the 
rate  of  growth  ia  somewhat  greater  in  the  l>one  than  in  the 
t«etb  ;  so  that  the  walls  of  the  crj'pta  rise  above  the  contained 
teeth,  aud  eventually  arch  over  and  protect  them.     "When  the 

rCroinw  of  the  teeth  are  completed,  the  inverted  edges  of  the 
fNjckolB  are  abtjorbeil,  and  reduced  in  height  until  they  are 
lower  than  the  teeth.  The  crowns  of  the  latter  gnuiually  pass 
thronph  the  widened  aj>ertures  of  their  respective  sockets. 
AVheu  the  portions  of  the  teeth  whicli  are  invested  with  enamel 
ha%'e  paAsod  the  edges  of  the  bone,  development  of  the  latter 
i«  rcftomed,  and  keeps  p*vce  with  the  increasing  length  of  the 
tMth.  Now,  if  attention  be  directed  to  the  mental  foramen  at 
tlie  several  ages  which  have  been  noticed,  it  will  be  seen  that 
frotQ  first  to  last  this  aperture  is  in  close  connection  with  the 
terminal  portion  of  the  first  temporary  molar;  indicating  that 
(he  gmdually  incrca,sed  depth  of  the  jaw  has  been  obtained  by 
additions  above  it  to  the  ivlveolar  edge  of  the  bone.  If  equal 
additions  had  been  made  to  the  lower  border,  tlie  relations 
between  the  body  and  the  rami  would  have  been  maintained. 
But  growth  at  that  part  is  relatively  slight ;  henco  the  angle 
formefl  by  the  two  divisions  of  the  jaws  hjis  become  changed 
coutemponmeoualy  with  rapid  growth  of  the  alveolar  margin. 
Tlic  rami  have  been  gradually  elongated.  The  rate  of  growth 
v^  not,  however,  .subject  to  sudden  acceleration,  as  in  the  case  of 
the  alveolar  border ;  a  condition  whicli  is  compensated  by  the 
tncTMsed  depth  of  the  alveoli,  still  further  by  the  protrusion  of 

*iiie  several  teeth  taking  iilace  at  difterent  periods  in  different 
partA  of  the  jaw.  If,  for  instance,  the  whole  of  the  temporary 
teeth  were  cut  at  the  same  time,  and  the  growth  of  the  alveoli 
Were  etpial  throughout  the  whole  line,  the  elongation  of  the 
rami  iwmt  aasume  a  sudden  activity,  otherwise  the  front  part 

\<t  th«  mouth  could  not  be  cJoeed.     With  deficient  \ei\^U\  ol 
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the  rami,  the  molar  teeth  nlone  would  eome  in  contact, — an 
abnormal  condition  not  very  rait;  in  the  adult,  and  to  which  I 
ahrtU  subsequently  read  vert.  In  the  child,  however*  the  ernptiou 
of  the  iront  teeth,  imd  the  sub»eL[uent  rapM  dovelopraeut  of  their 
alveolij  produce  depression  of  the  chin  even  ivhen  the  niciuth  ia 
closed  ;  at  tho  same  time  the  upper  and  lower  guma,  situated 
behind  the  front  teeth,  no  longer  eouie  m  close  contact*  The 
rami  steaciily  increase  in  length,  and  after  a  time  the  back 
teeth  appear  through  the  gums,  and  occupj  tht*  space  which 
has  been  gained,  first  by  the  separation  occasioned  by  the 
prior  development  at  the  front  part  of  the  mouth,  and  aftcr- 
wai-ds  inereaacd  by  tho  lengthening  of  tht^  rami. 

By  the  uninterrupted  hut  comparutivcly  slow  elou^^atiou  of 
the  rami,  and  the  rapid  but  Buccesaive  growth  of  the  front  and 
back  parts  of  the  jawa^  a  relation  of  parts  ia  brought  about  by 
which  tho  whole  series  of  teeth  are  allowed  to  be  brought  hi 
eoutact  simult-aneoualy.  If  it  were  necessary  to  tind  a  rei^on 
why  the  rami  shtmld  not  be  subject  to  irregular  rjttea  of 
i^Towth.  similar  to^  and  in  accordance  with,  such  iis  are  seen 
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portioin  of  the  jaw  na  i-egnrds  growtli  what  the  oartiiage 
Int^Mwrd  hotwpon  tho  epiphysis  and  iipopliysis  b  to  ft  long 
botiti.  If,  thurtiftiro,  tho  Hues  hi^t  refeiTed  to  were  rectangular, 
■«  ia  tho  case  In  some  Buely-devclopcd  adult  jawa,  we  might 
bare  a  further  incrense  in  the  length  of  the  rami,  ivud  in  tlie 
depth  of  the  juwa  ;  but  it  wouKi  bo  dilticult  to  see  how  the 
length  could  be  iiicreused  iu  the  horizoutul  directiou. 

In  jnws  from  n  ftpecimcn,  aged  four  years,  the  incisor  teeth 
ore  tho  tudy  ones  whieli  are  really  perfected.  The  roots  of 
the  otheru  are  slightly  deficient  in  len^,h,  and  are  open  at 
their  cxtrenuties.  Four  or  five  lidditional  mouths  would 
pn»l)i%h]y  have  aerred  for  their  completion.  At  tho  com- 
mencement of  the  sixth  3*ear  the  temi>omry  teeth  are  all 
folly  furmed,  a  coui.Ution  which  its  niobt  likely  attained  six 
m(inth«  prior  to  this  ()erio<i. 

Such  are,  in  brief,  tho  facta  in  the  development  of  the  teeth 
aad  jaws  which  have  a  practical  heariniL;  upon  the  work  of  the 
dental  sur^reon,  imd  wliiiih  it  is  quit^  neceR.snry  for  him  to  keep 
ia  mind  if  he  is  to  treat  irregubritiea  iu  an  intelligent  manner. 

Tl»6  period  at  which  the  eruption  of  the  temporary  teeth 
takes  place  varies  much  in  different  auimals.  The  reptile  has 
to  seek  his  living  for  himself  from  the  moment  ho  leaves  the 
i»gg,  but  the  presence  in  mammalia  of  tho  store  of  food  provided 
by  Uio  mammary  glands  of  the  mother  enables  the  use  of  teeth 
to  Ims  postponed  for  a  material  length  of  time. 

After  the  crown  of  a  tooth  has  been  formed,  before  it  can  be 
cut,  the  aperture  of  the  socket  must  Ik?  enlarged,  and  the  coat 
of  tfie  sac  immediately  above  the  crown  of  the  tooth  removed, 
together  wit  h  the  BUperim]>o6ed  fibro-areohir  tissue  ant!  epithelial 
layer.  Thuse  ptuta — which  stand  in  the  way  of  the  eruption  of 
a  tooth — may,  however,  be  removed  in  such  strict  accordance 
with  tho  nito  of  growth  luid  outwaitl  progress  of  the  tooth — 
growth  and  waste  may  be  so  nicely  balanced — that  the  subject 
of  tbcAo  changes  Hufl'crs  no  inconvenience.  Iu  some  children 
UtoiU  after  tooth  apftears  without  any  premonitory  symptoms. 
'rh©  period  of  teething  oomes  and  goes,  attracting  attention 
imly  when  a  new  tooth  is  discovered.  Instances  of  teething 
such  us  the  foregoing  arc  comparatively  nire,  and  can  only 
tfocur  in  ehitdreu  who  :u*e  utid  have  been  in  all  respects 
purfcctJy  healthy,  whicJi  involves  n  series  of  couditvou%  w\\\c\v 
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gar  ];trtjficml  stiite  of  liviug  does  not  tend  t€  bring  about,  even 
if  it  caii  allow  it. 

RcEidence  i»i  crowded  citiea,  even  in  naen)bers  of  the  middle 
classes,  seldom  fails  x^  produce  some  amount  of  mjuriona 
iufluenee  \ipou  ehildbood ;  &nd  among  the  ttorkin^  classes 
iuBufficieut  or  improper  food  greatly  teiida  to  intTeaae  the 
ovil  which  the  want  of  a  good  atmosphere  has  been  sufficient 
to  create.  Even  among  the  s^jricultuml  population  we  often 
tind  great  crowding  in  the  individual  dwellings,  a  scarcity 
of  animal  food,  and,  by  M^ny  of  makinj^  the  matter  worse,  a 
perfect  indifference  to  the  ooudition  of  the  precincta  of  the 
<;ottages.  Hence  sve  find  that  hut  few  cliildreu  pass  through 
the  period  of  teething  without  sufforiug.  lu  some  cases  the 
iitiendtiat  ailment  is  slight  and  unimportmit ;  in  others 
uinkdies  arise  which  endanger  life.  The  management  of 
children  during  the  eruption  of  the  temporary  teeth  is  seldom 
entrusted  to  those  who  coijfiue  their  practice  t«  dental  suri^ery, 
and   therefore   their    kjiowledgc   of  the    eoiucident   disoitlcm 
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tt  the  child,  whil«  in  the  adult  the  demarcation  betweeu 
stomach  and  iDtestinc*  is  well  marked.  The  resvilt  of  nil  this 
is,  that  iu  the  adults  who  is  an  oiuuivorous  auiuial,  the  stomach 
prpitents  a  form  not  unlike  that  \vhich  it  hits  in  some  of  the 
rodents — ns  tlie  rat  and  the  rabbit ;  and  that  the  food,  in  the 
course  of  <Ligestiou,  undergoes  somewhat  of  a  rotatory  motion, 
not  the  Bimpte  onward  movement  which  is  communicated  to  it 
tu  the  Htumach  of  the  camivora.  The  stomfieh  of  the  udult, 
then,  is  framed  to  act  upon  substances  which  mfiy  require 
fiomc  time  fur  their  digestion,  while  that  of  the  infant  is 
ill  suited  tu  retain  mattci's  long  within  it,  and  its  small  size 
mifita  it  for  receiving  much  at  ouce.  If,  therefore,  the  food 
frircD  to  an  infnnt  Xvd  such  a;s  can  be  digested  with  fi^eiiity,  it 
■uoti  paaseft  out  of  the  stomach,  and  the  infant  speedily  seeks 
for  more.  Nor  are  these  nrraugementa,  calculated  for  the  rapid 
digestion  of  ettsily-iissimiltitetl  food,  confined  to  the  stomach  of 
the  infant,  but  the  fumi  and  proportions  of  the  intestines 
correspond  thereto :  the  small  intestine  is  relatively  shorter 
th«n  in  the  adult ;  the  large  intestine  of  smaller  calibre ;  the 
ciccum  less  developed  :  whilst  the  peristaltic  action  of  the 
hovels  ia  mnre  rapid  than  iu  later  life ;  excremeutitious 
matters  arc  ipiickly  expelled,  and  the  healthy  infant  passes 
three  or  four  evacuations  in  the  twenty-four  hours," 

Thus  it  is  shown  that  while  the  organs  of  mjwtication  are 
coming  forward  for  use^  the  alimentary  canal  is  nt  the  same 
time  asJiumiujif  a  form  suitable  for  the  digestion  of  substances 
that  recpiire  to  be  masticated  before  they  are  passed  into  the 
«tom»eh. 

The  older  tables  of  mortality,  under  the  head  of  death  from 
tcethmg,  give  over  four  per  cent,  of  the  whole  number  of 
deaths  luider  the  age  of  twelve  months,  and  over  seven  per  cent* 
bolween  the  latter  age  and  three  years.  Iu  these  cases  death 
is  not,  presumably,  supposed  to  arise  directly  from  disordered 
dentition,  but  fVom  disease  produced  by  teething.  But  l>eforc 
full  errdoricc  is  given  to  facts  ailvanced  in  these  returns,  it 
should  lie  shown  that  the  disordered  dentition  was  not  itself 
a  seconvlary  affection,  or  that  its  cause  was  incapable  of  pro- 
ducing the  fatal  disease.  I'here  is  a  lack  of  records  of  careful 
poat-mortem  examinations  of  the  teeth  and  jaws  in  coses  of 
death  attributed   to  abn:>rnjal  dentition.     There  ctxn  Vie  Wl 
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little  doubt  that  diflieult  deutitiou  has  been  oTenuted  at» 
a  cause  of  fatal  dis^eiise  occurring  dudiig  tbe  period  of  Hh 
pre&eoce.  This  has  been  stronglj^'  felt  by  Dr.  AVest,  who 
saya  ; — 

'*  The  error  which  has  been  committed  with  reference  to  thia 
matter,  not  merely  by  the  vulgar,  but  by  memhera  uf  our  own 
profession  alsOj  conaists,  not  iti  oven'atihtj  the  huxiirda  of  the 
time  when  changes  so  important  are  being  accomplished,  but 
in  regarding  only  on©  of  the  manifestationsi — though  that, 
indeed,  is  the  most  striking  one— of  the  many  important  ends 
which  nature  is  then  labouring  to  brin^  about,  A  child  in 
perfect  health  usually  cuta  its  teeth  ut  a  certain  time  and  in 
a  certain  orxler,  ju^t  as  a  girl  at  a  uerttiiu  age  presents  the 
various  eigna  of  approaching  puberty,  and  at  leugth  begins  to 
menatruate.  In  lier  case  we  do  not  fix:  our  attention  solely 
OH  the  menstrual  flux  ;  nor,  if  it  fail  to  appear,  do  we  have  re* 
course  to  the  empirical  emploj'uietit  of  emmenogogue  medicines. 
AVc  examine  into  the  cause  of  its  absence,  try  to  ascertain 
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viwlom  teeth,  and  children  probiibly  experience  the  same  kind 
of  antjoyi&ucf.  This,  hnwevt*r,  is  not  alwuyb  the  case ;  for 
mmctiuie&  we  diacover  tliiit  iiu  infant  huti  unt  a  tooth,  vhu 
bati  yet  shown  no  si«fu  of  discomfort,  nur  any  indication  that 
tleutitiou  wua  comjncucing,  with  the  exception  of  an  increa.scd 
flow  of  saliva.  More  fretinently,  indeed,  the  month  Iwcomca 
bot,  and  the  ^ims  took  tumid,  tense,  and  shining,  wliile  the 
txxLcl  jH>»ition  of  each  tooth  is  market!,  for  sonic  time  before  its 
appearunce,  by  the  prunjineuce  of  the  gnm ;  or  the  emption 
of  the  teeth  is  preceded  or  acoompauied  by  somewhat  different 
conditionH  of  the  month,  in  which  there  are  much  heat,  an 
iuteuMe  rethicKs  of  the  mncuus  membrane,  an  extremely  copious 
of  thin  ^^1rva,  and  a  disposition  to  the  formatinn  of  Kmnll 

iLhuUM  ulcerations  on  the  tonj^ue,  at  the  outer  surface  of 
alveolie  or  at  the  dnpliwiture  of  the  lip,  though  tlic  gtims 
iheruiHolves  way  not  be  particularly  swollen  or  painful.  Either 
of  these  states  is  usually  attended  with  some  degree  of  febrile 
difttnrbanee,  and  apparently  with  considerable  sutTering  to  the 
hifant.  who  is  consUutly  fretful  and  peevish,  or  cries  ont 
r>cea.siona1ly  as  if  in  pain.  A  third  mor1>icl  condition  of  the 
muuth  is  sometimes  seen,  which  is  usually  ushered  in  or 
attended  Ity  vor^*  coiiBidemblo  fever  and  disorder  of  the  ehylo- 
poiettc  viscei-a.  The  pjums  thcu  become  exrremely  hot  and 
nwtillcTi,  and  unusually  tender,  especially  over  some  tooth  or 
other  in  puiticnlar,  and  in  that  situation  we  find  the  ijfum 
inr«.i||on  Up  into  a  kind  of  little  tumour.  Small  unhealthy 
ulcerations,  with  a  slonghy  appearance,  often  form  uia>n  the 
BUmrait  of  the  gum,  and  especially  around  any  tor>tb  which 
has  jmrtly  pierced  throufrh  it,  To  this  affection,  which  is  often 
very  |Miiuful.  and  often  difficult  of  cure,  the  name  o^  0(/untitii 
Im/fitttum  has  l>eon  applied  by  some  Continental  writers." 

On*  tif  the  most  connuon  dieensos  incident  to  this  period 
ll  iliurrhaMi,  attacks  of  which  will  come  on  as  each  group  of 
Iwjth  comeH  to  the  siirfaoe,  and  pass  away  hi  tfie  intervals  ; 
somctimea,  however,  froni  the  long  continuance  of  the  iliarrha-a, 
tUc  rhild  will  jiass  into  the  condition  of  marasmus. 

Many  of  tbfue  symptoms,  acconliuy  to  Dr.  Copland,  fretpiontly 
jirecede  the  appearance  of  the  teeth  by  several  week^,  but  do 
not  ftlwaya  umintiin  a  uniform  severity.  Indeed,  tbey  may 
altogether  sniwide  lutt}  reappciir  before  the  tccth  arc  cut.    Vu 
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such  caaea,  the  old  nurses  tell  you  that  the  teeth  were  breeding 
in  the  first  attack,  and  iu  the  second  cutting  the  guma,  A 
more  probable  explanation  is,  that  in  the  one  citse  thej  were 
passing  through  the  alveolar  opening — in  the  other,  making 
tbeir  way  through  the  gmnjg.  It  has  been  pointed  out  by 
Trousseau^  that  teething  \%  not  a  continuous  process  which, 
once  V)eguu,  is  camod  on  without  interruptioti  till  its  com- 
pletion, but  that  it  tiikea  place  in  well-marked  stages.  The 
teeth  are  cut  in  groups^  and  when  one  gfoup  of  teeth  is  fairly 
erupted  there  ia  a  period  of  rest  till  it  is  time  for  the  next 
group  to  jippenr.  !t  will  of  course  be  undePstftod  by  every  one 
who  is  familiarised  with  the  numerous  irregularities  arising  in 
dentition,  that  this  delinite  serial  oi*der  will  in  some  instances 
be  departed  from,  though  thi'  statement  is  none  the  less  very 
generally  trne» 

At  an  age  varying  from  bix  to  nine  mouths  the  lower  central 
incisors  appear,  tbeir  eniption  being  rupid^  nnd  being  completed 
in  from  three  to  ten  days ;  then  comes  a  perictd  of  rest  of  two 
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their  length  of  root  ns  being  another  difficulty  in  the  way 
ur  their  easy  tnuusit ;  for  the  root  is  not  fiilly  formofl  until 
the  crown  has  completed  its  movement  towftnis  its  final 
{iQsition. 

Among  the  collection  of  infantile  maxillai  which  has  l^een 
made,  there  are  several  specimens  of  local  disorder  which  may 
he  noticed  at  this  point  of  the  imiuiry.  In  one  example,  tiikea 
from  a  subject  nearly  nine  months  old,  the  teeth  present  no 
obvious  peculiarity  eitlier  as  regards  structure  or  forwardness. 
TKr  jaws  are,  however,  small,  and  the  bone  is  unusually  porous, 
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the  alveoli  being  at  many  points  imperfect,  leaving  the  forming 
teeth  partly  exposed  on  their  anterior  surfaces.     In  a  second 

len,  twenty-one  mouths  old,  a  similar  condition  of  tiie 
illro  exista.     The  incisors  and  hrst  temporary  molars  have 

erupted,  and  appear  tolerably  well  developed.  Nothing 
is  known  of  the  history  of  these  cases,  but  surely  the  unusual 
condition  uf  the  l»ne  of  the  alveolar  processes  must  have  been 
attendcfl  with  local  indicfttious  of  disorder.  In  a  tliird  specimen 
we  have  the  enlarged  cranium  peculiar  to  chronic  hydrocej>hftlus, 

kpanied  with  an  absence  of  the  outer  alveolar  plate,  so  that 


(*)  Wvit  i»f  llu»  fmial  p^irtiou  M  skull  ot'  \:\\\\^  wbu  biul  suffeivU  from 
bfdrocvpluihui  ihowiai^'  ibu  developing  tetnjKdiir^  te«tb,  iiud  the  defective 
"    oi  thff  socktti. 
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the  teeth  are  ex|jo3ed  over  the  whole  of  their  anterior  surfaces. 
The  i«>iio  does  not  exhibit  any  unusual  porosity,  the  defect 
being  ill  qii^mtity  only— a  peculiarity  which  is  eiteuded  to  the 
vhole  of  the  bouea  of  the  face.  <Fig,  10.)  In  a.  patient  who 
pneaented  similar  conditioiiB,  the  auterior  surfaces  of  tlie  teeth 
eoiild  be  felt  through  the  gums.  The  child  was  under  the 
trejitnient  of  Dr,  West,  who  tells  me  that  he  han  observed  in 
Cii^ea  of  this  kind  dentition  is  raeldotu  attended  with  local  irrita- 
tion  or  any  increase  ofth©  pre-existing  coustitntional  disturbance. 
If  this  bo  a  coiiatant  condition,  it  goes  ^omc  way  towj^rda 
showing  that  the  local  irritation  ao  commonly  observed  ts 
couaequent  upon  the  obstruction  offered  to  the  eru-'ption  of  the 
teeth  by  the  margins  of  the  Bockets,  rather  than  to  that 
ttiforded  by  the  guma.  Further  observation  ia  required  before 
the  queiition  can  be  set  at  rest.  Indeed,  tliis  remark  may  be 
Applied  to  the  wholt?  subject.  Some  practitioners  attnbute 
almost  every  ailment  of  infancy  to  dentition,  without^  how- 
ever, attempting  to  explain  how  so  much  mischief  is  produced  ; 
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f«tii*nt8  apf»enred  to  be  very  slight^  aud  the  occurrence  of 
offuKion  in  the  sac  would  merit  little  attcntiou,  but  that 
it  oHeni  a  firobnble  explftuatioii  its  to  tlic  source  nf  cyuw 
ttiioli  sometirnea  arises  iu  counection  with  the  evolution  of 
I— a  nubject  which  will  be  considered  in  a  future  page. 
fuTiter,  after  stating  that  the  teeth,  iu  their  advance 
tovanls  tl»e  surface  of  the  gum,  exert  pressure  upon  the 
frinijKMied  parts,  thereby  causing  iuUauimatiou  and  ulcor- 
I,  gfjes  on  to  say,  "  that  ulceration  which  takes  place  in 
fieotition  is  one  of  the  &peeies  which  aeldom  or  never  produces 
«ippuratiou  ;  however,  in  some  few  caaea  I  have  found  the 
gums  ulcerated,  and  the  body  of  the  tooth  sun'oandod  with 
mntt^T  ;  lint  I  believe  this  seldom  happens  till  the  tonth  is 
ueur  cutting  the  skin  of  the  gums."  The  condition  here 
tleacrilted  is  probably  subsequent  to  the  iuliltration  of  serous 
fluid  within  the  capsule  investing  the  enamel. 

The  nn'St  common  result  of  dilticult  dentition  is  a  general 
fi'iirilo  condition.     Hunter  says  : 

"The  fever  is  sometimes  slight,  and  sunictinies  violent. 
It  is  very  reniarkjililc  both  for  its  sudden  rise  and  declension : 
so  that  in  the  tirst  hour  of  this  illness,  the  child  shall  be 
perfectly  cool  ;  in  the  second,  flushed  and  burning  hot ;  aud 
io  a  third,  temperate  again." 

I»isorders  of  the  nervous  system  frequently  arise  at  this 
qmcbi  varying  iu  intensity  from  sliglit  muscidar  tnitching 
to  riolent  convulsions.  The  following  case  occurred  in  the 
lly  of  a  medical  man  : — A  child,  playing  round  the  dining- 
table,  suddenly  fell  down  in  a  states  of  inaensilHlitj'. 
The  fatiier  at  the  time  was  al)sent,  and  a  neighbouring  prac- 
titioner was  called  in,  who,  on  examining  the  moutli,  found 
that  the  gum  was  raised,  and  in  a  state  of  tension  over  a 
tempomry  molar.  An  incision  was  made  down  to  the  tooth, 
the  child  immediately  recovered  its  sensibility,  and  in  a  few 
boar*  was  ffcrfectly  well.  Now,  as  no  medicine  was  given, 
and  as  the  mMeusibility  was  continued  until  the  gum  was 
divideil,  it  would  be  too  much  to  assume  that  the  operation 
and  the  recovery  had  no  further  relation  than  more  coin- 
cidence, especially  when  it  is  rememl>ered  that  the  majority  of 
thow  engaged  in  cxtoQAive  general  practice  could  furnish 
more  or  Jeas  Hinul&r  to  this.     On  the  other  \\tiud,  "ve 
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mnv  have  convulsions  wlien  teeth  are  aboiit  to  \m  cut,  and 
the  guma  may  be  Ifiiiced  with  no  Jipparent  ativantage,  the 
disetLse  ninning  it&  course  towarda  ri^covery  or  death,  un- 
influenced  br  the  dental  ojieration.  (^) 

Instances  *if  epileptiform  conviilsiona  dependent  on  the 
eruption  of  the  temporary  teeth  are  far  from  uncommon; 
and  in  some  few  eases  -where  pjirtiajly  eiiipted  temporary 
teeth  haTe  appeared  to  be  sources  of  irritation,  raedical  men,  (-) 
all  other  remedies  having  failed,  have  in  several  instances 
eitmcted  them  with  the  effect  of  at  once  relieving  the  cou- 
vulsioDS.  Hunterj  whose  work  on  the  teeth  cannot  be  too 
often  referred  to  by  those  engaged  in  the  practice  of  deutAl 
surgery,  or  \i\  the  treatment  of  disorders  coincident  with  an 
abiionnal  state  of  the  dental  a^iparatus^  states:  '*  The  partial 
or  local  con8ef|uential  sympEoma  are  the  moat  varied  and 
complicated ;  for  the  appearance  they  put  on  is  iu  some 
degree  detenwined  by  the  nature  of  the  parts  they  atfect ; 
wherefore  they  imitate  YtiriouB  diaeafiea  of  the  human  body. 
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Rere,  then,  we  have,  on  the  highest  authority,  a  long  list 
<jf  the  looay  ailmeuts  that  may  be  consequeDt  upon  dis- 
'inlertMl  dtfiititiou  :  and  it  is  for  the  practitioner  to  diiitiuguish 
in  individual  cases,  whether  the  dinease  preseut  during  the 
time  of  teething  is  conae<|uent  upon  some  ileraugemeiit  of 
tills  process,  or  upon  an  ahnormal  condition  of  some  otlier 
nrpiTi  or  organs,  of  which  the  dental  diflieulty  is  but  itaelf  a 
^rroptom.  In  forming  this  distinction,  the  state  of  the  jaws 
miwt  be  the  principal  gviide.  If,  in  the  ]>reseuce  of  symptoms 
vbich  might  arise  from  teeth,  we  find  that  teeth  are  not 
liug  forward  towards  the  surface  of  the  gums,  and  that 
latter  maintain  their  normal  appearance,  it  will  be  imeless 
to  have  recourse  to  the  gum  Uineet ;  yet,  even  in  this  case, 
the  diitonler  nuiy  be  due  to,  or  much  influenced  by,  the  teeth. 
They  may  be  confined  by  the  sockets,  a  difficulty  beyond  the 
raich  of  mere  diviMion  of  the  gum.  It  is  not  eiwy  to  see 
faov  wounding  the  KUperjaceut  soft  tissues  sliould  promote 
abvorpiton  of  the  osseous  matins  of  the  auokets ;  yet  there 
nre  those  who,  on  all  occasions,  have  recourse  to  this  practice. 

There  are,  however,  oases  in  whiclx  this  .-iimple  operation 
Hill  At  once  either  mitigate  or  entirely  remove  most  alarming 
symptoms  :  but  in  such  we  shall  find  the  gum  prominent,  and 
in  A  state  of  tension  over  the  advancing  tooth.  I'uder  these 
cno'lttious  the  gum  aho\dd  be  divided  down  to  the  surface  of 
the  tooth,  and  not  at  a  point  only,  but  across  the  whole  breadth 
or  ]9Dgtb  of  the  crown ;  in  fact,  the  imprisoned  organ  should 
he  entirely  set  free. 

Then,  again,  there  are  cases  in  which  the  guma  may  be 
Unced  with  advantage,  for  the  sake  of  local  depiction,  with* 
out  Tvferuuce  to  the  hbemtiou  of  the  teeth.  When  we  Hud 
the  part  inflamed  and  painful,  this  measure  may  be  adopted, 
htit  the  indiscriminate  adoption  of  this  treiitment  in  all  cases 
•  hen  the  gums  are  turgid  and  intlame*!  will  oceaMionnlly  lead 
to  miiichievous  results.  In  children  who  are  enfeebled,  either 
from  diseiwe  or  residence  in  a  bad  atmosphere,  ulcemtion  of 
the  wounded  jnirts  may  follow  as  a  consequence  of  the  operation, 
or  in  some  iustanceH  severe  htomorrhnge^  which  has  been  known 
to  prove  fatal. 

Trousseau  expresses  a  strong  opinion  adverse  to  scarification 
of  the  gum.  whieh  la,  ttevGrthGlvaa,  undoubtedly  of  great  ncrvice 
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in  «om€  caseSf  aud  it  wilt  he  loug  before  the  practice  is 
ftbnndoned,  if  indeed  it  ever  will  be. 

The  local  disturbances  which  muj  ocour  range  from  a  simf»le 
inflaiumatiou  of  the  parts  coDccmed  to  ai?taal  ulceration — the 
Bo-crtlled  odontitis  infantum  :  this  readily  yields  to  the  adminie- 
ti'ution  of  potasKium  chlorate. 

Rickets  unquestionably  retards  the  eruption  of  the  tenipi^n^ry 
teeth,  whilst  syphiiis,  aud  with  Ictas  certainty  struma^  seem  to 
tend  to  accelerate  the  process. 

In  scrofulous  childreti  a.  gpotig}',  ulcemted  condttiou  of  the 
glims  is  sometimes  met  with  which  does  not  appear  to  be 
closely  coimected  with  teething  :  this  also  ia  best  treated  with 
potfissium  chlonitCj  together  \i'ith  tonics,  iron,  cod  liver  oil, 
and  such  remedieij. 

As  n  result  of  esanthemiitoua  fever's,  tiecrosies  imd  exfoliation 
of  the  developing  teeth  aonietimos  takes  place,  aud  this  may, 
and  often  does,  involve  the  crypts  contaiuiug  the  permanent 
tetth. 
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If    we   select    for   exiuuiuutitni    perfectly    well-lormud   juws 
frum  a  subjeet  iu  whicli  the  first  [tenxmuent  nio'ura  have  not 

I«e«T«:'il  through  the  iKiitiift,  i)Ut  in  which  the  tem|K»rary  teeth 
nil  i>erfect,  we  shiill  fiml  thai  each  mcmVier  of  the  ijitter  set 
hut  become  slightly  separated  from  its  fellow — a  conditiou 
indicating  that  the  erowth  of  the  jaws  has  been  iu  all  resi>ect8 
normal,  and  cou6et|ueutly  that  a  good  and  well-amutged  set 
of  pt^rruanent  teeth  may  reaHonuhly  ho  expected. 

The  erowns  of  the  pei*mancnt  incisors,  lioth  of  the  upper 
and  lower  jaws,  are  i>erfccte(l,  excepting  perha|ts  at  that  part 

ore  the  enamel  terminates.     There  the  dall  and  chalk-like 

[Kjurunce  which  that  tissue  presents  when  the  dcvelopnieur 
in  progressing  may  be  observed*     The   couuies  are  still  lens 

vauceil,  while  tlie  cruwna   of  the   Hrst    bicuspids  have   not 

inotl   to    more  than  two-thirds,  and  those   t»f   tl»e   second 

tiLMiapid  nut  more  than   a  thirds  of  their   ultimate    lengths. 

The  crowns  of  iho  first  permanent  molars  are,  as  respects  their 

tixterruil  surface,  fully  developed  ;  and  the  septa  of  dentine 

hich   extend  across  the  base  of  the  I'ldj's  marking  out  the 

Verai  roots  yet  to  be  developed  are  fidly  pronounced,  The 
i«coDd  pennaneut  molars  are  at  present  represented  by  about 
two-thirds  of  their  crowns,  and  invested  with  a  thiu  layer  of 
partially-developed  enamel.  The  |Xisition  of  the  pul|>8  of  the 
wisdom  teeth  are  but  faintly  indicated  hy  slighf  depressions  in 
the  bone  posterior  to  the  sockets  which  contain  the  forming 
Bccuud  molars.  These  marks  may,  liowever,  at  this  period, 
1  ^'  r  wanting* 

Mtioti  of  the  temporary'  teeth  iu  the  jaws  differs 
from  that  of  the  permanent  set  in  being  j)erfectly  vertical. 
The  crowmi  do  not  tnvu;y  a  nioa^  forwiuvl  i»oftit\ou  '\u  \\^t 
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dental  arch  tlian  tteiT  respeutive  roots;  the  croirti  of  each 
tooth  14  dh'ectly  over  or  under  (a*  the  cnse  may  be)  its  ovvn 
root,  the  latter  staiudiug  immediately  in  front  of  oae  or  other  of 
the  auccessioiml  teeth. 

Oil  removal  of  the  bone  from  the  acterior  surface  of  the 
maxilla,  it  will  be  soeii  that  the  permanent  central  incisors 
are  placed  neaHy  parallel  M-ith  each  other,  the  cutting  edges 
tn  the  upper  teeth  being  inclhied  a  little  forwQjxls^  while  the 
I^arts  corresponding  to  the  base  of  the  crowns  of  the  ti^o 
teeth  respectively  are  placed  iumiediately  below  the  floor  of 
the  nose»  from  which  cavity  they  are  separated  by  a  tbin 
layer  of  bone  oulj.  The  teeth  at  tiiis  stage  of  growth  com- 
pletely fill  the  eell«  or  crypts.  The  corresponding  lower 
teeth  hold  a  aimilar  puBition  in  the  lower  jaw,  but  have  a 
strictly  verticfll  po&ition,  and  show  a  alight  advance  in  develop- 
ment fts  compared  ^vith  the  upper  centrals. 

The  lateral  incisors  of  the  upper  jaw  have  a  slightly 
obli(jue   direction,   the   cutting    edgea    being    more    forwai-d 
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w  it  in  tlie  iuferiur  maxilla.  Those  of  the  upper  jaw 
%n  directed  alightly  forwftrtls  ami  outwards,  wliilo  in  tl)e 
I/ivor  jaw  these  teeth  have  a  direction  upwards  and  a  little 
Uiwania.  The  bicuspids  are  phu-od  in  cells  tiituatud  between 
lh«  rootn  of  the  temporary  molars. 

Ill  the  «]pecimen  which  hits  beeu  clioseu  for  description, 
and  from  which  the  illustration  is  taken,  we  hnre  perfectly 
well-growu  jawu,  showing  very  completely  the  relations  ii; 
[KiAttion  i«f  the  (irst  to  the  second  set  of  teeth,  and  the  relative 
position  of  the  several  memliers  of  the  latter  to  each  other. 
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In  another  specitucn  (Kig.  12),  the  arrangement  is  almost 
Dcirttml,  but  differa  in  one  respect  from  that  which  has  been 
described.  In  this  case  the  mesial  sides  of  the  upper  lateral 
incisors  arc  placed  Itohind  the  distal  sides  of  the  central  teetli. 
The  degree  of  overlapping  is  perhaps  rather  in  excesH  of  what 
may  be  roj^'arded  !W  a  pcifcot  arrangement,  and  the  Uteral 
tuiv«  descended  u«nrer  to  the  alveolar  uuirgin  than  the 
cvutrAl  iucijut^ ;  but  still  the  specimen  will  serve  fur 
tlloBtratJnic  the  relative  position  of  the  several  teeth  alUidetl 
tOt  ttt  th«  same  time  that  it  exhibits  an  irregularity  in  the 


I')  l<tiuir»  the  rebitions  ut  the  teniporary  and  pormnuent  te«th  at  the  p«niHl 
»hva  th»  N'OiiA  are  {wrfectty  iormea,  in  wetJ-loniUHl  m.txiUa'. 


so 
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]x>sitioii  of  the  right  lateral  incisor  in  the  lower  juw.  This 
tooth  has  its  mesial  ed^e  turned  outwards  tonaixts  the  li]is, 
and  theit*  is  a  diniiuishe*!  size  of  tlic  anturior  part  of  the  juw, 
as  oonipared  with  many  other  jaws  of  similar  age. 

Atteutiou  may  a*raiu  be  directed  to  the  fact  that  the 
temporary  teeth  are  placed  vertically  in  the  jaws,  and  that  if 
their  successors  were  similarly  implanted  there  would  not  be 
room  in  the  \ip|)er  jaw  for  the  canine  teeth.  But  the  U|»per 
incisors  in  the  jdace  of  a  vertical  have  an  oblique  direction 
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forwards  and  outwards  towardn  the  lips,  while  the  vertic^il  line 
is  at  thia  a^'e  followed  by  the  bicuspids.  Now,  if  we  produce 
an  imaginary  line  through  tlie  axes  of  the  upper  incisors  in 
their  present  state  to  the  extent  of  perfected  teeth,  it  will  l>e 
seen  that  the  difterem^e  in  the  direction  of  the  line  of  ;^'owth 
Ijetween  the  incisors  and  the  bicuspids  will  lead  to  a  separation 
l>etween  these  teeth  sufficient  to  admit  the  canine  into  the 
dental  Hue.  In  order  that  this  result  shall  be  attained,  it  is 
necessary  that  the  relative  rate  of  gi*owth  between  the  several 
teeth  shall  remain  undibturbed.     If,  for  instance,  the  canine 


f)  Showing  the  rt'lativc  pwiti'm  of  the  two  sot*  of  U.'t'tli,  with  tlw  upper 
Iiitcriil  imiti-tr*  (U-^irii(iiiii'  l.>wfi  than  tUf  ccnlml  1eHh,  udiI  iho  right  lower 
UVarA  with  \U  mcsinl  wl-jt^  turned  outwanls. 
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ttdiraiMN*«  too  mpidly  upon  the  lateral  iucisor,  and  makos  its 
Appoanuicc  tlifougU  the  gum  before  the  lateral  tootli  Inu 
•clviu)Ck<il  sulticieutly  forwards  and  outwanis,  both  teeth  will 
bo  •liKplucHMl :  the  kterai  will  lie  furcetl  within  the  proper  Hue, 

iiiino  will  iiL'cnpy  a  place  external  to  it. 

'  /  at  the  ti^jtijforary  tnHk. — No  sooner  is  the  temporary 
•«t  fnf  tcetb  fully  formcil,  than  a  proooss  is  set  up  for  the 
rvtnoral  of  Hon»e  nf  its  meml>errt.     Withiu  twelve  or  ei^'hteen 
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moTithi  nf  the  completion  of  the  roots  of  the  sccoml  iiiolara  and 
cjkuincs,  the  roots  of  the  incisors  are  attacketl  by  absorption. 

Tlie  destruction  may  comnicnce  on  any  pjirt  of  the  root,  or 
ft"  '  spots  ttiiuultarioously.     Particle  after  particle  is  by 

li  iried  away,  until  nothing  Imt  the  cv(»wn  of  the  tooth 

H  ieft»  and  even  tliis  is  often  bo  much  hollowed  out  that  little 
»ATe  the  enamel  remainis.  and  sometimes  not  all  of  that. 

Altb"»gh  among  a  number  of  tem[K)rary  teeth  we  may  find 
llml  »biKirptiou  hiu  uommenced  ut  Heveral  and  distant  pointy 

iijn  from  ii  iJiniporary  ^^otb.  in  which  tho  ilfotino  (.i|  iiuil  iiu' 
,  iTr  )iri'ii  rfm^vrj  Uj  absor})tiau,  leaving  the  (ctoimi**^  '>\\lU\\«;  \<\. 
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and  not  uncommonly  on  the  Inbial  surface  of  the  root,  ret 
in  the  majority  of  cases  that  }^»art  which  lies  nearest  to  the 
growing  tooth  will  l>e  the  first  to  show  indictitious  of  nastiug, 
and  upon  it  the  process  will  he  the  most  active. 

If  a  tooth  which  hiis  lost  its  root  lie  ttirefnlly  removed,  we 
shall  find  remaining  in  its  place  the  growing  papilla,  corre- 
sponding exactly  in  size  and  form  to  the  surfuce  from  which  it 
htiu  l>een  separated  ;  and  this  separation  may  often  be  effected 
with  so  little  injuiy  that  no  blood  appears  u})ou  its  snrfaoe 
after  the  operation,  although  the  organ  is  highly  vascular  and 
readily  toru(^).     The  8ui>erficial  extent  of  the  papilla  will  be 
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equal  to  that  part  of  the  tooth  undergoing  waste ;  but  the 
extetit  its  regftnls  depth  is  slight,  for,  as  the  root  of  the  tooth 
disappears,  the  socket  is  contracted  by  the  deposition  of  bone, 
which  forms  at  the  base  of  the  alisorbcnt  orgau  as  rapidly  as 
the  cellular  surface  encroaches  upon  the  tooth.  The  cases  in 
which  we  tind  an  exception  to  this  condition  are  those  in  which 
the  permanent  has  advanced  close  to  the  roots  of  the  tem[)oraiy 
tooth,  when  the  cry[>t  containing  the  one  communicates  with 
the  socket  of  the  other,  indicating  thnt  the  rate  of  givwth 
of  the  permanent  has  been  etpial  to  if  not  greater  than  the 
absorj>tion  of  the  deciduous  orgtui.  But  even  in  these  eases 
we  may  occasionally  ol>serA'e  some  part  in  which  the  contraotion 

(')  Laforgue  niiil  Unurdet  recopnifHil  the  preftoni-e  ttf  tlie  aK%orbenl  orgnn, 
hut  fiiiiipoitti  it  exlitiltil  H  tluid  capable  uf  di8»ulviag  thu  rooU  of  tlu*  ti'm]K>rnn 
tiKitb. 

(•)  SboM-<t  llie  roiiipound  or  '* myeloid*'  Dells  whivh  form  the  surfaire  of 
tile  ubsurbrut  piipiUH. 


mi 


d 


XORMAI.   VKNTITIOX 


33 


the  socket  has  boen  coincMenf  with  the  ahsorwtiuti  of  the 
oooupant  root. 

Tho  idea  that  meit'  prt-Hauiv  ui  the  uue  t'ji.uh  agiiiiist  the 
otlwr  hii8   anything  to  *lo  with  tlie   ab»oqjtiou  of  the   first 


Fio.  16.  (') 


■ 


set  miut  be  absolutely  rejected,  as  is  proved,  if  it  needcti  any 
Airtbor  proof,  by  the  existence  of  the  shallow  but  j^erfect 
•ocketa  which  lire  formed  when  the  temporary  teeth  ure  shed 

(  !  :tiii|  Itiwcr  jaw  of  a  fcinnle  subjwt,  six  ytor»  iiud  live  nioatbs 

**l<>.  \\»i  bivt-r  ol  boui'  which  loniu  thi*  Itottom  o(  the  ^ocki't  ui  tht! 

tfsii^iai;  uu4^t>  utter  the  rooU  /urc  liecu  Ab«iOrbed. 
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before  their  succeasore  are  ready  to  appeflr.  This,  however^ 
must  be  a  very  cooamon  conditiorij  ab  there  are  many  speelmena 
illustrating  the  point. 

The  fnct  was  not  overlookoti,  I  think,  bj  Himter,  although 
his  dejjcriptioji  is  not  very  clear.  He  8tat<?s,  ut  page  y9  in  his 
*'  Natural  History  of  the  Teeth  :"-^''  The  uew  a/(Wi'  rise  with 
the  new  teetb,  and  the  old  nfveoli  decay  in  proportion  as  the 
old  teeth  decay  ;  and  when  the  first  aet  falls  out,  the  succeeding 
t€!iL'th  are  m  fitr  from  having  destroyed  hy  thuir  preatiure  the 
ports  against  whicii  they  niitrht  he  supposed  to  puah,  that  they 
are  Btill  enclosed  and  covered  b)'  a  complete  houy  socket. 
From  thia  we  see  that  the  change  iq  not  produtsed  by  a 
mechimical  presBurej  but  by  a  patticulajr  process  in  the  animal 
otiontimy," 

Many  cogent  reasons  for  rejecting  the  idea  that  pressure  has 
to  do  with  it  are  to  be  found  elsewhere  (*' Dental  Anatomy," 
C.  S.  Tomes)  ;  but  another  condition  may  be  luldtic&i  tending 
also  against  that  opinioii^ — namely,  that  temporary  teeth  occa- 
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ho  the  displacement  of  their  Biiccesaora,  this  deposit  of 
cremiMUuui  will  bo  fuuud  to  exist  in  consiUemMe  i|uantity. 

Tlie  develapinent  of  bone  iiixni  the  surface  wliich  lm<l 
ftirmcrly  l>ecn  the  seut  of  al>s(>rptioii,  by  no  means  indicuTe.n 
tlimt  the  tooth  will  not  again  be  subject  to  destructive  action. 
On  the  c<mtrrtnk%  s^iecimcns  ^how  that  the  bono  «lep'»sitei! 
lunlt-r  the  above  cii*ciimstunee8  may  itself  Wcnnie  the  subject 
of  abborption,  that  tlkia  process  may  be  again  suspended  nnd 
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depiMitiou  be  renewed  ;  in   fact,  that  wasting  and  repamtiou 

may  alternate  until,  ^y  the  preponderance  of  the  former,  the 

tooth  is  nhcil.     In  sections  of  tcetb  iihowing  this  peculiar  cou- 

Litiori  of  devcl-^pment,   we  may  timl  upon  the  growing  Iwue 

lumerout    osteoblasts.      A    bone    iRCima,    situated    within    u 

^Vemi-circubi-r  tudentatiou  in  the  dentine,  gives  the  appeaninoe 

uf   a   lacunal   cell,   and   a   lactma  similarly  situated   in   the 


(It  A  MNrtiou  from  thv  rnol  of  a  totith  in  which  the  df^ntine  {tt)  )\&»  been 

'    "      *'i  r  wjlh    thi'  I'tTiienliini   (c),  uud  ngiiin  made  ^«k«1   by  llie 

'  ntuiii.     'Ill''  ii|>]H'iMiiiiii>  pre-***!!!*'*!  at  the  jiiiniion  of  the 

.  _  iituiu,  whuv  absorption  liu-i  not  cmTonohcd  uptm  thu  li!*iiw 

I.  tit  j'howu  ut  |A).     The  curved  irrt'jjulKr  liues  m  Ibf  ofim-ntnm 

■•vtrnt  (il  ftlMurption  nt  various  pi-ii^KU,  uud  tho  buuiuluiveH  \A 

Uwuti  which  livj)  rrpht,\tl  ibo  hft  pnrU. 
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cementum  (a  ciixumstancfl  of  common  occurrence),  hns  possibly 
been  auy>posed  by  Mr.  J.  Salter  to  be  what  baa  been  described 
ill  the  paper  referred  tq  as  a  lacunal  cell  (^). 

Tlie  pnrt  of  a  tooth  ivhicb  has  the  greatest  power  of  resisting 
absorption  is  that  in  immediate  contnct  with  the  pulp.      We 
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wgan,  or  iniUceft  wnj  for  that  which  is.     In  a  fortUDAte  section 

we  may  tind  in  jiurtii  dtfuttne  which  Ims  heeu  but  recently 
pTTueti ;  in  uther»,  libsorption  in  active  progress;  uiid  in  otlitrs, 
the  ite^KiHitioa  of  bunt?  on  the  Kurfuce  of  the  watited  dentine. 
Ill  «■*  iUKt-itnee,  however,  is  new  dentine  deposited  upon  the 
•itnikce  uf  thill  which  has  been  attacked  by  ulisorption. 

It  would  appear  that  the  dentinal  pulp}  although  its  function 
may  >>e  chiinged  into  that  of  abjiorption,  or  its  place  be  taken 
by  an  iibi*url>ent  orj^m,  and  this,  again,  changed  to-  one  for  the 
development  of  bone,  is  inaipable  of  resuming  xnider  any 
reccfguiscd  circnm&tanccs  it&  primary  function  of  dentinal 
devrlujiment.  In  other  words,  that  u  pi»rtion  of  dentine  when 
reaiovt.<d  by  Mb«or|itiou  wiunot  be  rephiced  ;  widle  in  bone, 
or  cvnjentuni,  the  renewal  of  a  lost  portion  is  of  freijuent 
oceniTence. 

The  iiortiial  aheddini.'  of  one  or  more  of  tlio  temporary  teeth 
is,  liowevor,  sometimes  sidiject  to  iiitomiption.  The  absorption 
of  the  roots  is  suspended,  and  the  tooth  holds  its  place,  while 
ttA  Micceiaor  is  matured  within  the  jaw  in  some  unusual 
pocitiou,  or  ih  altogether  wiuitiiij^.  It  is  not  uncommou  to  tind 
the  t<:'u»pt»rary  incisors  tirmly  implanted,  witli  the  permanent 
teeth  apfit-aring  throni:h  the  gina  behind  them.  In  in^tancett 
tjt  this  kind  it  is  dithcult  to  determine  whether  or  not  the 
permanent  teeth  were  developed  in  a  i)erfectly  normal  position, 
and  their  i>o»ition  sul)»e<pient!y  changed  by  the  persistence 
of  the  milk  teeth  consequent  on  the  airest  of  absoiptiou,  or 
whether  the  relative  i^osition  of  the  two  sets  has  been  fi*om 
the  first  irrejrular  ;  but  original  malfiositiou  of  the  developing 
permanent  organs  is  the  more  probable.  Many  instances  in 
which  the  «ec(»ml  teiu|M)rary  molars  have  been  retained  until 
the  middle  fteriixl  of  life  has  ]ta.ssfd,  have  t^^»me  mider  notice. 
The  ifCf.'ond  bicuspid  has  been  wanting,  and  the  temjKtrary 
tooth  luLS  retidneil  its  original  jTKisition. 

When  The  permanent  tooth  is  ready  to  emerge  from  its  bony 
oell,  alK*orj>tion  is  again  set  up,  and  in  this  ease  the  bone  which 
ilfife  bi'er  the  ci*own  of  the  growing  tooth  is  attacked.  1'he 
eoruual  portion  of  the  cry])t  ia  enlarged,  and  the  outer  alveolar 
plate  emari^inated  in  the  manner  which  we  have  seen  dnnng 
the  enipLiou  of  the  tempomry  to<»th.  The  ft])ertnre  liecctmea 
enlarged  until  the  crown  of  tlie  timth  can  readily  paaa  1\\tova^\\. 
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The  rompamtively  lui^e  size  of  tbe  crown,  aa  compared  with 

the  neck  or  the  ix>ot  of  ti  tooth,,  uecessKutes  a  breadth  of  aocket 
during  the  period  bt^lh  of  development  and  of  eruptioUt  fixr 
greater  than  ig  required  for  the  impliLiitatiou  of  the  fully- 
emorged  organ.  Hence  n  tooth  at  this  stoj^^e  of  Ita  progreaa 
can  be  readily  moved  from  side  to  side  by  laodemte  presaure; 
Ernd  very  slight  mechiiiiical  obetniction  will  turn  it  either  into 
or  out  of  its  nonttui  poaitiaiu  The  presence  even  of  a  sm^dl 
portion  of  tbe  root  of  n.  temponiry  tCKith  will  be  sufficient 
to  change  the  direction  ;  and,  on  the  other  hand,  the  action 
of  the  tongue  or  the  lipa  will  suffice  to  bring  back  the  out* 
growing  organ  iuto  its  natural  ix>sitiou,  if  the  impediment  be 
removed  during  the  period  of  active  eruption.  The  condition 
to  which  1  have  alluded  is  shown  in  the  enlarged  alveolar 
Bperturea  of  the  first  pemiuneut  molar  teeth  in  Fig.  15,  and 
will  be  seen  in  connection  with  other  permanent  teeth  forming 
tlie  subject  of  subsequent  illustrations. 

The  provision  for  a  tooth  to  talte  its  proper  placej  displayed 
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if  w%  mvasure  the  ellipse  formed  by  the  auterior  surfivoe  of 
thv  u|i|K>r  jaw  ut  this  level  iis  far  Imck  a£  the  secnnd  blciispiiis, 
and  then  apply  the  measure  to  the  corresponding  part  in  nn 
tftdulty  ur  in  an  edeutiiluiis  old  {ieraoii,  we  uhoil  find  the  result 
in  isacli  eiiae  vorv  neurly  similar.  In  tracing  the  course  of 
teeth  i\n  ihey  are  re6|iectively  |>rotruded  and  take  their  position 
in  the  dental  arch,  it  is  desirable  to  bear  the  foregoing  points  in 
tntsd.  lu  certain  ea£e»  we  shall  lind  miHchief  aritiin{r  from  want 
of  growth  in  the  facial  bones  at  the  earlier  periods  of  life,  but 
lu  Diuny  inntances  the  deviations  from  the  nonnal  position  of 
tlie  teeth  and  alveoli  are  independent  uf  insufficient  size  of  the 
biMiies  of  the  niaxillco;  or  in  other  words,  there  are  cases  in 
«hich  the  htuud  bone  has  attAined  itn  nanal  extent,  thougli 
the  tfelli  are  irre^tdarly  placed  in  an  irregularly-formed  arch. 

It  is  therefore  necessary  to  draw  a  distinction  between  the 
bodira  of  the  maxillie  and  the  alveolar  processes,  as  it  will 
«tibsc^|uently  be  *liowu  that  in  cases  of  irregular  dentition,  the 
irregularity  may  depend  upon  a  want  of  uccordauce  between 
tlio  general  dimensioub  of  the  jaws  and  the  predetermined  a'ue 
of  the  teeth ;  or  the  mahirrangcment  may  depend  solely  upon 
imperfect  development,  in  respect  to  position,  of  the  teeth  and 
tlio  alveoli. 

In  describing  the  erufition  of  the  teeth  iudividiuilly,  and  the 
foincideni  condition?*,  tlie  chronological  order  in  which  they 
uttnnlly  appear  will  be  followed. 

Thr  fitit  jirnnanmi  motor  of  the  upjier  not  uncommonly 
jireeedes  by  a  few  weekh  the  corresponding  tooth  of  the  lower 
jnw  ;  but  I  do  not  know  that,  in  respect  to  prionty,  any  great 
uuifomiity  prevails.  The  conditiouK  presented  by  these  teeth 
lit  the  ftge  of  »ix  t/eart  <intf  Jin-  monthf^  arc  Hh4)wn  in  Fig.  15. 
In  the  upper  jaw  the  Itmic  which  lay  over  and  protected  the 
looth  ut  an  earlier  age  is  entirely  i-eniove*!,  not  only  from  the 
coroiial  suifftce,  but  also  to  a  great  extent  from  the  labial  side 
of  the  crApt ;  and  this  hiw  taken  place  prior  to  the  tooth  being 
ruJAoil  aU.ve  tlio  general  level  of  the  alvettlar  margin.  It  ia 
now,  however,  iu  a  condition  for  nipid  development  of  the 
iwtx,  nufl  two  or  three  months  woidd  have  servetl  to  bring  it 
to  tlie  surface  of  \\m  gums.  Uu  removing  one  of  tlie  teeth  fmm 
the  upjuT  jaw,  the  ro<^)t8,  idthough  very  short  and  im|>crfeet, 
art-  si;en   t<i  have  their  ivspective  positions  defined,  tlw  uvo.V 
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of  the  tooth  being  perfected.  The  enamel  has  attained  itb 
maximum  amount,  aud  is  deficieut  only  in  density.  At  the 
age  under  consideration,  the  6nst  mularw  occupy  the  posterior 
part  of  the  alveolar  arcli,  the  second  molftr  iu  the  up|>er  being 
confined  to  the  back  part  of  the  tuberosity,  and  iu  the  lower 
jaw  to  an  excavation  iu  the  base  of  tiie  coruuuid  process. 

In  the  accoraiMinying  Hgure  (Kig,  IH),  the  uiolai*  of  the 
right  is  in  advance  of  the  corresponding  tooth  of  the  opposite 
side  of  the  jaw.  On  the  one  side  tiie  tooth  had  appeared 
through  the  ^un,  ou  the  other  the  surface  of  the  muconi 
membittne  had  not  liecn  pierced.     The  ])o.sitiou  of  the  second 
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molars  id  indicated  by  the  asterisks.  In  the  specimen  previously 
described,  the  firat  molai-s  occupied  the  tern)inal  |K)rtion  of  the 
alveolar  arch ;  in  the  presout  case  a  »mnll  itUKiunt  of  Hpucc 
behind  them  has  l>een  gaiued,  and  the  second  mf)lar.s  which 
were  placed  at  tlie  back  part  of  the  tuberosity  and  directed 
backwards,  are  now  descending  into  tlie  dental  line,  and  are 
directed  obliquely  downwards  and  backwai*ds. 

In  the  specimens  which  have  Ijccu  debcril>ed,  the  new  teeth 
in  their  implanted  portions  are  quite  &t]ual  to  the  deptli  of  the 
sockets,  the  bottoms  of  wliich  rcacli  in  the  upper  jaw  to  the 
floor  of  the  antrum,  and  in  the  lower  maxilla  to  the  inferior 

(*]  Sbowiu^'  th?  c-oiidition  uf  the  itlveoluft  of  the  Rnt  ]>ernianeii1  inolu  at 
the  tinit^  the  tooth  i^  lulvanciu?  to  the  aurfnce  of  the  truni  The  tooth  on  tbo 
rijfbt  ^ide  is  a  Ultlc  iu  luivnurf  ol  that  *m  the  left  Mile  of  the  mouth.  "Tho 
cn-pt  of  tin;  >)<'coud  permanent  molor.     Age  seven  years. 
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dental  miiiiK  This  1««vea  no  room  for  growth  in  the  direction 
of  the  Jeef»er  pnrts.  The  incroji^ing  Uni^^h  of  each  tooth 
«nn*t  therefort*  lie  acoompanietl  by  au  increased  depth  of 
wicket  pritducei)  In*  ad'iition  of  boue  to  the  free  margin  of 
the  alveolus. 

The  development  pmct-etif^  rapiilly  nntil  the  opposing  teeth 
o>m!»  in  contact,  when  the  iintagouisni  becomes  adjusted,  a 
pr.ico;-*  winch  i3  rendered  easy  by  the  comparatively  looHe 
!iiiil:i;.t:4f;..Ti  of  the  teeth. 


The  tcMith  whicli  usually  succeed  the  first  permanent  molars 
\U  the  ordi-r  of  emergence  are  tlie  central  incieora  of  the  lower 
jftw.  After  the  tempontry  central  inci&or*  have  been  slied, 
aiT«orption  of  the  corresponding  eflges  of  the  alveoli  commences, 
uud  commonly  carries  away  the  outer  plate  to  a  eunHiderabIc 
deptli.  Tlie  eouditiou  is  shown  in  Kig.  10  ;  in  this  ease  the 
whole  of  the  Ixino  which  lay  ir»  front  of  the  catwna  of  the  new 
teeth  has  been  aljsorbcti.      In  other  Instances  the  waste  may 


i'  -'                                           n  «l  thy  two  si'ta  ot  teetti,  and  t!u'  ali-otrptioD 

01  .li  of  tbi'  hiwiT  <  entrnl  inti^ton.  untt<  i-ili-nt  to 

K\\'  in«'  tilt'  root*  of  th>.'  teni|M'riiry  iiuisnr  hnve 

^t*-  1   the  tMlif*'  of  the  nlvc'iias  «(  the  l^ft  contral 

to"  I  Ik*  sww  tluit  the  depth  of  the  ahvoU  uV  UvU 
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be  rather  more  liniited,  but  in  all  cuses  the  depth  of  the  jl 
J>ecomeft  diminished  at  the  iK)iiita  corresponding  to  the  teel 
which  lire  about  to  udvjuice  from  their  tisscous  cry|»t.s  to 
Kurface  of  the  jrumy.  The  posterior  lUveohir  phite,  wlthoi 
diminished  in  height,  usually  suffers  iu  a  much  le88 
than  the  outer  surfiice  of  the  jaw,  aild  conaeciuently  offei 
less  broken  outline  than  that  shown  in  the  bust  figure.  If  the 
specimen  under  consideration  be  comiiarcd  with  an  arUilt  jaw 
from  which  the  outer  alveolar  plate  has  been  removed,  it  will 
lie  seen  tliat  the  bases  of  the   two  advancing  incisors 
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the  jwsition   which  the  ends  (-f  the  roots  of  the  fully  formed 
corre8i>onding  teeth  occupy. 

Tlie  conditions  which  have  Iwen  debcribed  as  pertaining  to 
the  eruption  of  the  lower  central  incisors  will  be  found  to 
accompany  tlie  eruption  of  the  upper  contnU  teeth,  the 
amount  of  bono  removed  by  absorption  var}'ing  with  the 
position  and  size  of  the  teeth.  It  ik,  however,  by  no  means 
easy  to  obtain  specimens  of  the  age  reijuired  to  illustrate  the 


(')  rpiMT  jaw  of  ■  ffiuole  Mil>jtr<'t  MTTfii  yvMh  iiiiil  {.'\)^\\i  DiniitliK  old, 
Bliowiiig  the  ct'Utrul  iueiM»r»  tdkiiij;:  ilitir  plait'  in  the  alvi-olar  arth.  The 
right  t4itttU  i«  well  pliiceij,  hut  the*  lett  i.s  u  tittle  ttuncHl  i>ii  its  uxii^.  The 
nlvruliiK  u(  encli  i»  Inrger  llinu  the  contained  tuoth,  atfordtiur  spfli«  ^^^  ^^ 
teeth  t<i  uii^ttniC'  a  Uurutut  position 
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«±)iiiDgr«  Attondant  upon  the  eruption  of  the  pornmneut  teeth. 

Thf  dettlftra  Ho  not  nppcnr  To  rogarfl  them  mh  saloiiblc,  nnrt 
^hcy  CAit  be  n(.'<{iiired  iVimi  other  :^uurce8  only  iit  uucerttiin 
intervals. 

Tlte  subject  (tt  female)  from  which  the  preceding  figure  has 
XmrU  taken,  «iied  at  the  age  of  seven  ywuft  and  eight  uionths. 
The  rentmJ  incisors  have  emerged  fnnu  the  alveoU  to  the 
fcJLteut  uf  idxjut  two-thirds  of  the  length  of  their  crowns,  the 
ri^lit    liein^   ti   little    in   udviuice   of    its   fellow    tooth.     The 
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5j>fctive  alveolar   upertnres  are   greiitly  enlarged,  allowing 
the  teeth  to  bo  moved  either  outwards  or  inwanlH. 

In  tluH  instance  the  jaw  is  rather  contracted  in  size,   and 

thw  new  teeth^  in  the  absence  of  the  tempomr)'  laterals,  have 

iBtal   ^ides   situated   but   a   short    distance   from   the 

leaving  insuthcieut  Bjmce  for  the  ponnaneut  lateral 

,   supposing   the  present  iHjsitiou  of  the  centrals   to  be 

luaiutainetl.     Hut   the  provision  uflbrded   for   adjvistnient   by 

enlarged  boukcts  will  allow  the  crowns  of  the  teeth  to  take 

>ro  fomurd  position,  aitd  the  space  for  the  lateral  incisors 


(')  8buwin^  thi'  T'ermaiifiit  central  nml  lateral  ini'iiior&  in  thc-ir  aomuil 
pottoim  in  the  dcnui  arch,  with  ilit-  i-jiuine  And  bica«pi(t»  witUm  l\^i<  )«"« . 
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will  l.)e  still  further  increased  wlien  the  teeth  have  attained 
their  full  length.  And  thus  the  spftco,  at  presout  too  limited 
for  the  normal  arran^'enient  of  the  i)e!ghl>oiiving  teeth,  would 
j>rohal)ly  eventually  become  sutticiently  cxteTided. 

The  phenomeuA  which   have  been  described  iis  attending 
the  eruption  of  the   central  incisor  are   repeated    when   the 
lateral  teeth  are  protruded.     These  are,  however,  Hubject  to 
influence,  as  regards  their  piirtiitioii^  from   which  the   oeuti 
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incisors   are   exempt.      The   canines   are   at   this   period    far 

advanced  in  development,  and  their  large,  rounded,  mesial 
Hides  not  uufrequently  interfere  with  the  roots  of  the  lateral 
teetbi  and  thus  tend  t«  turn  the  crowns  of  the  teeth  out  of 
their  natural  ptisitiou— lui  evil  whicii  is  usually  remedieti  bj 
the  furtlior  descent  of  the  cauinea  towards  the  alveolar  nnwy 
The  norma]  jKwition  of  the  incisors  after  fnJUug  into  line, 
shown  in  Fig  *Z*2. 


(*)  Showinz  the  vuneUtiuu^  of  ilie  |M!niianeiit  t*'fth  otttT  tbt*  eruptiou  of 
camnei ;  in  tnu  upper  juw,  tht!  M*('unLt  bicu-tpid  \6  in  courM  o^  eniptioB. 
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Takiu^  vhat  niav  be  refi^rded  as  the  normal  order  of 
vraptioTi,  the  6r*it  bi^mapidu  will  succeed  the  laternl  incisoi-s. 
U  Pip.  22  be  CMmiiueii,  it  may  be  aeon  that  the  couvex 
distal  aide  of  thu  crown  of  the  upper  L'4mine  lies  up*in  the 
mesiiii  8ule  of  the  neck  of  the  first  bicuspid,  ftnd  necessitates 
the  tiatteued  or  gntoved  surface  which  chai-acteiises  that 
part  of  the  ttwtli,  while  the  ilistnl  aide  of  the  tooth  is  simi- 
Urly  influeueed  (although  in  a  less  degree)  by  the  second 
bicuspid. 

After  tlje  first  bicuspid  has  takeu  its  position,  the  canines 
are  the  next  to  appear  in  the  liiie  of  the  erupted  teeth.  The 
ttpficarances  prestmted  by  the  teeth  in  a  favourable  specimen 
lire  tthowu  in  Kig.  '22. 

After  the  cauines,  the  second  bicuspids  uppear  through  the 
guxus>  and  make  up  the  full  complemeut  of  those  which  have 
tevu  preceded  by  teiuiMjrury  teeth.  The  preceding  may  be 
Ipked  upou  as  the  udturul  order  in  which  the  Hr^c  penuuueat 
suolars,  uud  the  teeth  auteiior  to  thecn,  appear ;  Vmt  this  order 
is  fre<|ueiitly  subverted,  and  in  very  uiauy  cases  without 
eutAJliug  any  evil  consequences.  It  will,  however,  be  con- 
venient t"  consider  all  the  deviations  from  that  which  is 
reganied  as  the  uoruial  order,  under  one  gencnd  heading,  after 
the  evolution  of  the  second  permanent  molar  has  been  con- 
»idered,  and  after  the  changes  in  tlie  form  and  size  of  the  jaws 
coiiiciilenr  with  the  eruption  of  the  permanent  tctth  have  been 
tiucetl. 

Bftwrtn  tfit  tujf  of  titeli*r  timl  tkirtffn  f/^tn%  the  second 
pennanent  molars  advance  towards  the  surface  of  the  gums, 
the  alveolar  changes  being  similar  to  those  which  Iwve  been 
dc«cribc<i  in  connection  with  the  emei*gencc  of  other  teeth. 
At  this  time  the  crypts  for  the  third  tnolars  hold  the  ]>08itions 
which  thu»e  for  the  secoud  molars  held  Avhun  the  first  molars 
emerged  from  tlieir  bony  cells,  and  oconjiieil  the  terminal 
portion  of  the  alveolar  tract. 

If  the  mouth  Ire  examined  inimetliately  after  the  eruptioiL  of 
the  ftecoud  molars,  the  dental  arches  will  appear  fully  occupied. 
In  the  lower  jaw,  n  tooth  on  cither  .•iide  will  be  placed  chwe  to 
tlie  l4i«e  of  the  uoronotd  procesises,  and  in  the  upfjcr  maxilla  at 
the  extremities  of  the  alveolar  txntion  of  the  bone.  But  by  the 
timtrthe  [»aticut  hua  rcovheii  the  sUteenth  ov  twaitirth  j/fur,  W\v 
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jawa  will  have  lengthened  posteriorly,  aud  to  aii  ©xtout  sufficient 
for  four  new  teeth  to  take  their  respectivo  poaitioiis  in  the 
dental  arches.  Under  frtyoiirable  circiiniEtMnces,  the  lievelop- 
meut  and  eruption  of  the  wisdom  teeth  is  but  n.  repetitiuu  of 
those  progressive  changes  which  have  already  been  described 
in  respect  to  the  first  and  second  molars,  and  therefore  need 
not  be  dwelt  upon.  No  doubt  these  teeth  are  seldom  cut 
without  greater  iucouveuience  to  the  patient  than  the  anterior 
molAi's,  imd  the  period  of  emergetice,  too,  it!  less  defined  ;  but 
we  have  hitherto  considered  the  eruption  of  the  permanent 
teeth  when  the  process  hiis  been  perfectly  nunnal,  and  devifttioua 
from  it  have  yet  to  be  ooTmidered. 

The  periods  of  eruption  of  the  permanent  teeth  hiivt;  in 
the  foregoing  pagos  been  traced  from  in-epai-ations.  But  the 
subject  has  been  examined  ahitistically. 

In  1837  Sir  Edwin  Saunders  puidished  a  monograph 
entitled,  *'  The  Teeth  a  Test  of  Age."  About  this  time,  the 
itiiseriea   entailed   by  employin|j;   young  children   in    factories 
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Sir  E.  Suuntlem  sums  up  the  restilU  of  bis  investigations  in 

tlie  followiri4»  words  ; — 

^*'  Thu8»  then,  it  appenrs  that  of  708  children  of  nine  years  of 

38'J  iKiiiiUl  huvc  been  pronouni-'ed,  on  an  application  of  this 

Tttt,  to  Vm?  near  tlio  completion  of  the  ni!ith  year  ;  that  is,  they 

|ipe!ftcnt<»fl    the   ftill   development  for   that  age.     But  on  the 

pnuciple  already  stated,  that  of  reckoning  the  fourth  tooth 

a«  present  when  the  thive  are  fully  developeil,  a  still  larj^er 

miyority  wuuld  l*e  oWtaincd.  and  instead  of  3sy,  tlie  proportion 

would  l*e  as  follows  : — of  708  children,  no  less  a  number  than 

o3*)  will  be  fully  nine   years   of  age.     What,  then,    are  the 

deviations  in  the  ivmaiuinj;  178?    They  are  the  following: — 

126  would  l>o  pronounced  eight   years  and  six   nuintha,  and 

the  remaining   52  eight   years  of  tige,  so  that    the  eiitremc 

[tlemtioQtt   are   only   twelve  months,  and    those  only  in   the 

inconsiderable  fn*opoi*tion   (when   compared    with    the   results 

lt)iitttinoil  by  <jther  criteria)  of  52  in  70><. 

"  Again,  uf  338  children  approaching  thirteen  ycai*s  of  iige,  no 
n  thuii  2^4  mitrbt  have  been  pronounced  with  confidence  to  bo 
tbont  that  age.  The  remaining  41  wuuM  have  been  considered  as 
follows  : — 3ti  in  their  Ihirtccnth  and  eight  near  the  completion 
►ir  twelfth  vrar." 
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It  must  not  be  forgotten  that  the  periods  of  eruptiou  of  tbe 
tectli  may  l>e  modified  l>y  ci>uditions  of  generftl  henkh  :  just  as 
the  first  ctitiitiieucemeut  of  teethia^  is  retarded  by  rickets,  so 
will  the  further  continimtioii  of  the  pror^esa  be  interft^red  with 
by  mrthiutritiou^  and  a  child  being  lr>ag  behind  tinio  in  the 
cutting  of  the  pemianent  teeth  is  au  indication  cif  wawt  cif 
vigour.  Just  as  is  iuadeqiia-te  height  or  iuiuleqUHtc  weight. 
And  the  converse  would  jierhaps  hold  good  to  some  extent,  for 
there  is  evidence  derived  from  lower  aniin&le  to  the  effect  that 
the  teeth  may,  aa  it  were,  be  forced. 

Thiia,  at  one  of  the  Koyal  Agriculturftl  Society'a  showa,  fi 
pen  of  pigs  were  disquaJitied  on  tbe  ^^round  that  their  teeth 
showed  them  to  be  older  than  the  nge  ntider  which  they  were 
entered.  But  tbe  oTrner,  Finxious  to  vindicate  his  own  good 
faith,  brought  conclusive  proof  that  they  were  not,  but  that 
thoy  had  been  highly  fed  and  cared  fur,  and  that  this  had  had 
tbe  result  of  hxinyiiig  on  the  change  of  the  teeth. 

A  similiir  fuot  has  been  noticed  ivith  refrnrd  to  cattle. 
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HvR'Te  we  eut«r  upon  the  subject  of  irrciErularitiea  in  the 
(ierol»[)nicnt  of*  tiic  jrermiineut  teeth  uiid  the  variotia  diBturhing 
caiuen,  it  will  be  utlvnnto^'ous  to  |rivc  some  further  attention 
to  the  contlitionH  inidtT  which  the  alveolar  procosaes  are  fortuecl, 
And  to  the  hiws  which  rcpiilaie  the  j^rowth  of  the  jaws. 

Dtvetifpment  at    thr  itivrf,Utr  fti-orrsxrx  in  comUCllOU  loit/l  iWCOlvd 
1.  t 
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dentition. — In  the  earlier  pages  it  was  stated  that  the  alveolar 
|>rootsaes  are  formed  iift«r  the  dental  [mpiUaj  jire  developed, 
Bn<I  tliHt  at  the  tirae  of  hirth  they  have  nsen  up  to  the  level 
of  the  developing  toeth.  Within  two  or  three  months  they 
ar<!h  over  fttid  nearly  enelose  the  teetli,  thereby  evtticing  a 
more  mpid  rate  of  growth  thsm  the  teeth  themselves.  When 
the  teeth  are  ready  for  eruption,  the  tiuterior  wall  of  each 
alveolus  ia  lib&orbed  to  the  extent  of  ai>out  half  its  whole 
depth.  The  teeth  emerge,  aud  the  alveolar  processes  ngain 
commence  to  groft",  hut  uot,  tia  in  the  fomier  eases,  more 
rapidly  than  the  teeth  ;  they  now  keep  pace  with  the  teeth. 
At  the  time  the  development  of  the  several  teeth  is  commenced 
the  papillas  are  placed  at  their  ultimate  depth  in  the  jaws. 
They  do  not  i^row  into,  but  up  from,  the  tnax]lla>>  and  the 
alveoli  grow  with  thtjm.  At  the  period  of  eruption  the  lower 
end  of  the  truucH-tcd  And  unfinisjied  root  reaehes  to  the  bottom 
of  the  socket,  the  position  of  which  aa  regards  depth  is  not 
changed  with  the  gnidual  lengthening  of  the  root  of  the  tooth. 
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level  than  is  usually  attained  by  the  temporary  tveth,  and 

kighpr  thiui  thtj  adjoiuiug  fintt  |>ermantiut  molars  and  Uieir 

^Mckct8.     This  clevuting   process  biis  wo  doubt  l>e6u  pfTeoted 

tester   the   tuoth    itsulf  had   beou    matured,   and   fthows   in   a 

ruuurkable  maimer  the  relation  of   alveolar  development  to 

xhe  cUaniica  of  poaition   in   the  teeth.     It  is  not  uncommon 

to  find  temporary  molars  present,  even  in  patients  of  advanced 

age.      Thus,  in  a  patient  over  fifty  years  of  age,  the  second 
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lower  tcmj»orary  molars  have  beeu  retained.  They  range 
irith  the  adjoining  teeth,  and  perform  their  part  in 
iticatioD.  The  teoth  generally  are  of  the  usual  size, 
the  jaw  and  alveolar  processes  maintain  the  usual 
wptfa.  In  this  cose  the  temporary  teeth  and  their  alveoli 
muBt,  at  the  period  of  second  dentition,  have  l>ccn  raised 
to    the    level    of    the    adjoining   parts  of  the   dental    arch. 

('  r  and  lower  jnwit  of  »  Miihject  about  fourtetio  Vi'ara  (if  a^v; 

|n  >4tiou*i  ii(  the  alTi*i)|}ir  prorb^ps  to  the  tetfth.     In  thr  ii]ip«r 

r.iry  (-itniii'7  hiuI  thr  Hrrt  auH  iwrnmi  raolare  are  retnim^!.     "A 
bxith  liiu  tiilcpn  the  place  of  the  pc-nimDcnt  lateral  incLMir, 
ifd  biwiinln  the  ]muh**-\     Tlic  t'eulml  incttor 
ut.  iind  the  pw't  roiise^pieutly  curved.    The 
'•'1  ill  its  di'Xt^lnpmeut,   hut   it^   dc^rnt    is 
irnd  thr  hil^rnl  inciM>r.     In  the  lower 
jft"  a  rt^toined,  und  r&i»eU  to  a  hi^Vwx  \«tti\. 

Ahd  Uith  it  iiA  uliiiiiu*. 


62 


A    srSTEAi  OF  DENTAL  SUJIGEHY 


Other  instances  present   themselves  in  which  the  persisi 
temporary  teeth  do  not  gain  the  geuerul  level.     The  cause 
however,  uhiuvlly  very  n|)imrent :   the  contigxious  teeth 
over,  and,  lut  it  were,  h<tld  down  t)ie  depressed  t<x>th 
here  again  the  socket  correspondH  to  the  level  of  the  neck 
the  tooth.     Tlieie  i«  no  disptwition  ou  tht;  purt  of  the  bone 
at  this  point  to  grow  up  to  the  general  line  of  the  alveo! 
processes  indc[>endciitly  of  the   tooth  to  which   it  ^ves  i 
plantation.     In  the  one  co^ie  we  have  a  tooth  raised  above,  and 
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iu  the  other  held  down  to,  the  normal  height  of  a  temporary 
tooth ;  and  in  eacli  the  alveolar  development  has  strictly 
conformed  to  the  position  of  the  tooth. 

The  appreclatJou  of  the  foregoing  conditions  will  be  fonnd 
of  great  praoticul  value  in  respect  to  the  treatment  of  irregu- 
larities in  the  position  of  the  permanent  teeth.  Diseased 
action  in  the  structures  may,  however,  modify  the  relations 
of  the  one  part  to  the  other.     I  have  seen  a  case  in  which  the 

(»)  A'iew  of  the  left  side  of  the  spccimoii  figured  No.  23.  In  the  upper 
jaw  the  irretatlitr  line  (IcMrritte*!  hr  the  aWeiuxr  inarg:ia  iy  showu  iu  cva- 
ncetioii  with  the  penunmnt  tei-tb.  Id  the  lower  JRW.  the  tint  and  sai-ond 
teiiipoiary  inuljirit  are  rutitiuHl,  and  holh  the  twiXx  uud  their  ulveoli  are  nifed 
above  the  levtl  ui  the  perniuDcnt  kvtli  itnd  their  Bockets.  Both  thiH  and  the 
jirvcediug  figitru  illuelrnU-  inej^iiluriticit  iu  [lie  pu^itiuu  uf  the  permaocnt 
teeth,  aud  will  Iw  rek-rred  to  in  ionue<-lion  with  tho  subject  of  irr^^Iitrity. 


m 
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'i>Jv«o]fir  prooesaes  were  enormously  thickened,  and  so  raised 
that  the  ti*eth  \\\y  in  grooves  ;  ami  iimtnuces  are  not  very 
«.iacommmi  in  which  development  of  the  usseous  tissue  is 
HJTCMtcd.  But  the  results  of  normal  action  only  have  us  yet 
Isoen  considered.  The  consctiuenccs  entailed  hy  disease  upon 
the  permtineut  teeth  and  their  sockets  will  he  treated  in  a 
future  [Jiige. 

oompariug  the  jaws  of  a  child  in  vrhora  the  first  per- 
lent  mohira  are  advancing  towards  tlie  surface,  with  the 
maxilla)  in  whiuh  tlie  wisdom  teeth  have  taken  their  ultimate 
ptjeitiou,   we  are  at  once  struck  with  the  great  difference  in 
siac,  not  only  of  the  teeth,  but  of  the  jawa  themselves  ;  and 
h  leemii  at  first  sight  very  ditHcult  tu  explain  how  the  smaller 
inie   the  charactcra   of  the  older   specimen,  without 
recourse  to  the  undefined   idea  of  general  expansion 
Interstitial  growth  throughout  the  whole  substimce  of  the 
lioacs. 

It  h»8  been  shown  how  the  alveolar  portions  grow  up,  are 
[tartly  removed,  and  again  grow  up ;  how  they  are  from  time 
to  time  moulded  to  the  I'equired  forms  ;  and  it  will  not  be 
diiHcult  to  point  out  how  the  other  parts  of  the  jaw  are,  by 
the  progress  of  developmental  changes,  gradually  iidvanced 
towards  the  ndult  form. 

In  the  earlier  editions  of  this  work  certain  actual  moasure- 
ntentii  of  a  particular  series  of  jaws  were  given  ;  but  as  I  have 
foand  that  students  have  experienced  some  little  difficulty  in 
grasping  the  meniiing  of  the  pasBiige  when  placed  before'them 
ia  this  form,  it  has  seemed  preferable  to  emfiody  the  results 
uf  these  investigations  in  the  accompanying  diagrams. 

As  Romo  varifttions,  duo  to  individnal  peculiaritios,  such 
«  greater  or  less  development  of  the  clan,  exist  between 
diOervnt  sptecinjens,  these  diagrams  are  drawn  up  according 
to  average  dimensions  taken  from  a  considerable  number  of 
jtwv,  and  are  drawn  to  scale. 

The  hi»r)zontaI  line  repreacnts  the  level  of  tlie  anterior 
fKirttou  of  the  inferior  dentid  camd  in  the  fa'tua,  and  the 
OonvHiK>nding  portit»n  in  the  ndult  jaw,  which  may  be  taken 
«8  wparating  the  alveolar  |»ortion,  strictly  subservient  to  the 
lodgment  of  the  teeth,  from  the  boaal  portion  which  subserves 
oth»r  purposes. 


On  comparing  the  jaw  of  the  nine  nQonths'  foQtus  with  thikt 
of  a  &even  ychm*  child  it  is  eeen  that  that  portion  which  lies 
below  the  liue  has  more  tbiin  doubled  in  its  depth  ;  but  oa 
looking  at  the  adult  said  the  aged  jiiw  it  is  appareut  that  this 
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8aob  meiiBiirenienta  prove  very  conclnsively  the  difference 
;weeQ  the  basal  fttid  rIvcoIat  portions  of  the  jaw,  and  bring 
prominently  forward  the  entire  dependence  of  the  latter  on  the 
teeth,  a  point  which  cannot  be  too  strongly  inaist-ed  on,  as  it 
has  practical  beahugs,  to  be  alluded  to  in  a  future  page. 

In  the  nine-months'  gubject,  when  the  anterior  teeth  urc 
tut  to  be  cut,  tlie  inferior  ilental  canal  is  ue;irly  stmight  from 
end  lo  fud,  ita  whole  length  oorresponding  to  that  portion 
vhich  in  the  adult  lies  under  the  bicuHpida  and  tirst  permanent 
molar,  and  forms  scarcely  more  than  one-third  of  its  entire 
length.  The  straiglitncss  of  this  portion  is  [.wrmanently  pre- 
served  iu   lill  the  specimens  I  have  examined.     The   middle 

Fio    28. 


tbird  is  slightly  curved  ttpwards,  and  the  posterior  portion 
is  still  more*  curvcil,  and  if  prolonged,  would  pass  tluough  or 
inunedirttely  in  front  of  the  articular  process.  The  c^jurso  of 
tiiia  posterior  third  traverses  the  ascending  ramus  of  the  adult 
jaw  rather  obliquely,  and  in  the  great  majority  of  cjises  conxj- 
spondft  with  the  direction  of  the  condyle  nither  than  that  of  the 
nunuji.  These  points  have  been  entered  upon  with  some  degree 
of  minuteness,  in  conse<]uenco  of  their  allbrding  evidence  as  to 
the  manner  in  which  the  jaw  becomes  lengthened  to  su  great 
an  extent  hy  addititms  at  its  posterior  portions. 

In  tracing  the  growth  of  the  j.iw  backwards,  we  may  take 
the  inferior  dental  canal  as  marking  pretty  accurately  the  line 
uf  growth  foihncti  by  the  condyle,  and  the  external  o\)\u\vw 


5« 


A    SVf^TEM   OF   I/EATAL   .WRGERY 


line  aa  that  which  bna  been  fallowed  by  the  baao  of  the  coroDoid 

process.  For  the  sake  of  facilitating  description,  it  may  lie 
asflumed  that  the  backward  growth  takes  place  at  three  points^ 
in  the  Biil>articular  cartihige  of  the  condyle,  in  the  periosteum 
iuveating  the  corouoid  process,  and  in  that  investiiij:;  tl^e  angle. 

The  progressive  growth  of  the  coronoid  proeea*  is  cffe(*ted  in 
the  usual  manner  of  sub-perioateal  development — that  is,  by 
the  OBeificution  of  cells  and  of  connective  tissue  ;  and  here, 
Agflhit  the  modelling  procesH  effected  by  the  supervention  of 
abtjorption  is  called  into  requisition.  If  all  the  Iwne  which 
is  developed  were  retained,  we  should  have  the  breadth  of  the 
condyle  extending  foi-ward  over  half  the  alveolar  margin.  If 
a  tmnsverse  section  be  taken  from  the  base  of  the  Ei»eending 
raiiine  of  a  growing  jaw,  it  will  be  found  that  indications  of 
absorption  are  presented  at  the  anterior  edge  ;  and  at  the  point 
correapouding  to  the  posterior  border  of  the  jaw  evidenees 
of  osBeouH  development  are  present*  The  fact,  that  the  enlarge- 
ment of  the  jaw  takes  place  by  backward  growth  almost 
eseluaively,  has  iieen  already  alluded  to  (pag«  b).  In  this 
respect  alfio  Sir  G,  Hnmphry'a  cjcpermients  ate  confirmatory 
of  the  inference  here  drawn. 

The  correctness  of  the  al>ove  views,  as  to  the  development 
of  the  jaw,  has  receivL-d  w  somewhat  unexpected  coufimiation 
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thfn  beiDf?  no  articukr  surface^  there  can  be  no  articuUr 
rartilaii^. 
But  it  h^^A  juat  been  jjoiutf(i  out  that  the  backwanl  ninl 
'^rd  elongation  of  the  jaw  takes  place  in  great  jmrt  by 
iticntion  in  tbiH  articular  cartilage,  just  as  a  long  bone 
OH&ilication  projjTessing  in  its  epiphyses.  Hence  the 
■of  the  coutlyle  accounts  perfectly  for  the  arrest  in 
development  uf  thiy  purtiun  of  the  jaw  ;  it  will,  however,  be 
iceU  tliat  the  vertical  devolopniont  of  the  liurizoutal  raraiiu, 
'^^ch  is  entirely  correlative  with  that  of  the  teeth,  Una  not 
"RV»Te(i  in  a  like  degree  :  the  teeth  have  been  developed,  and 
I'tiRetjuently  the  alvoular  portion  of  the  jaw  has  attAined  to 
|»*Jtuetbit»ts    approaching    its  normal  depth    and   width.      The 
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length  of  this  aborted  side  of  the  jaw  does  not  exceed  that 
attained  by  that  of  a  chihl  aged  two  ye^trs  aud  a  half. 

The  great  elevation  of  the  incisor  toeth  is  simply  tlio  con- 
|i»eqtienc*?  of  imjiorfeci  antagonism,  an  explanation  rendered 
[the  more  certain  by  their  HGrrat4»d  edges,  which  have  obviously 
[not  come  into  contact  with  the  upper  teeth. 

On  the  inner  surface  of  the  stunted  process,  at  a  level  cor- 
freifiionding  to  that  of  the  crown  of  the  second  molar  tooth, 
Uie  iuferior  dental   foramen,  which  Is  much  smaller  than 
of  the  right  side.     The  mental  foramen  is  entirely  absent, 
nerves  and  vessels  having  been  apparently  wlxolly  used  up 
in  the  tiul>fitance  of  the  bone. 

A  second  specimen,  which  is  in  the  museum  of  the  Odonto- 
IpgtcAl  Society  (-),  presents  somewhat  similar  characters.  Of 
[iN  history  nolhhig  whatever  is  known,  btit  it  aj)ix'ai-s  to  be  the 
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jftw  of  quite  an  ajfed  persou,  &ud  the  aLveolnr  portions  of  tba 
jaw  haviug  been  for  tbo  moat  part  absorbed  after  tbe  loss  of 
the  teeth,  the  fact  of  the  entire  dependeuco  of  the  growth  of 
thifi  regiou  of  the  jaw  on  the  presence  of  the  teeth  U  not 
so  strongly  excmpUf^ed  as  Mnist  tiie  case  in  the  last  mentioned 
Apecitueu*  But  th»t  the  aborted  body  haa  ut  one  time  been  of 
fk  depth  apparently  diaproportiouate  to  its  baukwuni  elonga^ 
tiou,  is  probable  frum  the  presoiioe  alou^  its  upper  surface 
of  tho  sharp  ridge  which  is  usually  left  after  absorption 
of  alveoli,  aiibsequentl}'  to  the  loas  of  the  teeth*  In  the 
spinous  proccBs  which  terminates  this  stunted  ramus,  no 
separate  representative  of  coronoid  and  condyloid  proceaaee  can 
be  traced :  it  is  a  simple  spinet  which  from  it^  relation  with 
tbe  external  oblique  ridge  would  correspond  more  nearly  with 
the  corpnoid  than  with  the  condyloid  proceas,  and  presents  on 
its  inner  aurfuoe  a  prominence  apparently  giving  attafibnient 
to  ligaments  or  miisck^a.  There  is  not  a  tmee  of  an  inferior 
dental  canal,  and  conaequently  no  mental  foramen ;  but 
whether  thin  absence  of  its  proper  vaBcuJar  supply  is  to  be 
regarded  as  a  cause  or  an  effect  of  the  stunted  growth  is  an 
almost  insoluble  problem.  The  tvibercles  for  the  attachment 
of  tho  geuio-hyoid  and  gcnio  liyo  j^lossue,  which  probably 
marked  the  median  line  of  the  hodj*,  do  not  oorrespond  with 
the  position   of    the    mental   prominence    *n\    the  outside   of 
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r^n'fki  nf  youtli  the  pi-occss  is  continued,  and  as  the  subject 

I«pproaches  mnuhood  the  au|j:le  becomes  fully  (irouonucpd. 
'It  the  liaiue  time,  the  mental  prominence  and  the  points  for 
^o  innertioa  of  muscles  attain  their  permHnent  chnrat'ters. 
w  each  case  the  increased  size  is  produced  by  sub-periosteal 
di^Velopment  upon  the  pre-existing  bone.  Tlie  development 
of  the  jaw  may,  In  some  respects,  l)e  compared  to  modelling. 
I*'*»^ionfl  of  now  tissue  are  laid  upon  that  already  formed, 
**<!  reduced  to  the  fitting/  size  and  shape,  and  again  renewed 
*t  wiich  points  as  the  attainment  of  tlie  ultimate  form  of  the 
l*rt  may  require. 

Still,  even  during  manhood,  the  maintenance  of  the  form 

'^  the  jaw  is  dc{>cndent  to  a  great  extent  nj>on  the  teeth, 

^Vhen  the  organs  of  mastication  are  lost   the  whole   of  the 

alvfolar   prtjoesses   are   hy   degrees   removed,    tlie    process   of 

}tion  being  arrested  only  at  those  parts  where  muscles 

inserted ;  neither   is   the   waste   liniite<l   to  the   alveolar 

niw;gin.     Both  the  outer  and  inner  surfaces  of  the  b*jne  arc 

ixdiiced,   and   even   the  interior   becomes  mgre    porous    than 

liuhng  the  period  when  the  teeth  were  present.     The  spinte 

uicntnJes,    however,   retain   nearly   their   full    size,    although 

the  angle  of  the  jaw    about  which  the   masseter   muscle   is 

[inserted,  Ruffera  icousidernble   loss — not,   however,  until    that 

muscle  is  thrown  partly  out  of  use  by  the  loss  of  the  teeth 

l&ad  conse<]uently  of  the   capability   of  nmsticjition.     If   two 

\M%  bo  taken,  tlie  one  full  of  teetli,  the  otlier  from  an  old 

edentulnud  subject,  and  in  each  the  dental  canal  be  exposed 

;througbout  its  length,   we  may   then,  by   the  use  of  a   file, 

ItakiDg  the  canal  aa  our  guide  in  renioviug  tlie  bone,  reduce 

llhe   younger   to   the  form   of  the   older   jaw,   showing    that 

Lbaorjitiun   alone   is  competent    to   etVect    the    whole   change. 

In  the  one  cose  we  have  a  jaw  for  the  iniplantation  of  teeth, 

id   for  the  insertion  of  powcrftil    tuuscles  for  bringing  the 

\9et)\  into  effective  use,  in  addition    to  affording  attachment 

ffor  cnnscteri  connected  with  the  organs  of  speech  and  deghili- 

tion  ;  and  in  the  other,   the  jaw  is  8tibi,ervient  only   to  the 

ktter  purjjoses. 

We   have   hitherto  spoken  of  the  lowt'r  jaw,   which,   from 

vlight  connection  with  the  other  bones  of  llie   face,   can 

Hudwd  in  Jts  prLtgrcsnive  changes   of  f(»rm  Rnd  WTje  tnote 


m 


t    sYsTICM   "/■■   l^EXTAh   sn:f^Kii 


reudily  thaiT  tlie  auperiirr  miixiUiu  But  if  crania,  of  various* 
ages,  extending  from  seven  to  twcutj-on©  years,  be  carefiiilj* 
exmuiued,  the  iliflereoce  presented  by  the  \ipper  jnw  at  th«? 
Beverni  periods,  uud  the  manner  in  which  these  difftfreucc&- 
hftve  been  produced,  may  be  recognised. 

The  general  principles  which  have  been  pointed  out  as  per- 
taining to  the  development  of  tbo  lower  jaw  may  be  applied  to 
those  facial  hones  which  are  connected  with  the  maisticatorr 
apparatus.  The  tuberosity  ia  to  the  upper  what  the  base  of 
the  foronoid  process  is  to  the  lower  jaw.  From  this  point  the 
alveolrtr  Utie  is  lengthened.  At  the  age  of  seven  yenrs^ 
the  second  molar  is  buried  high  up  in  the  tuberoijity. 
Soon  lifter  tiie  expiratiou  of  the  twelfth  year  the  distance 
between  the  pterygoid  process  axid  the  first  molar  will  have 
Increased  HLitheietitly  to  allow  the  second  molar  to  take  its 
place  in  the  dental  Hue,  and  by  the  expiration  of  the  twentieth 
year  the  third  molar  is  usnaiiy  fomid  iu  its  normal  poattion. 
Up  to  this  period,  the  facial  bonea  nre  connected  to  each 
other  and  to  the  l»ones  of  the  cranium  by  sutures  only ; 
and  in  the  soft  tissue  within  these  development  of  bone 
takes  place. 

The  msiiilUiry  bones,  while  tlieir  processes  are  increased 
in  length,  are  moved  bodily  forward,  the  rate  of  growth  keeping 
puce  with  the  increase  at  the  tuberosity.     Coincidently  with 
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<tetare,  whereoi  the  fftc^  and  all  the  bonee  ivhich  enter  into  Ms 
''or&uktion  differ  much ;  and  this  is  very  marked  in  the  lower 
/**«,  This  is  npt  to  give  to  the  faces  of  Kuch  overgrown 
pwple  A  eoarse  animal  aspect ;  the  orbits  also  are  prettv 
*^atrtnr,  and  the  ndjuatmont  of  the  varying  sizod  fjicc  to  the 
"HVHH'ing  orbits  and  cranium  in  largely  effected  by  the  aise  of 
<^J*  frontnl  and  maxillary  Biniisos  (Med.  Chirurg,  Tnins., 
iivi,  184S), 

Tli(?  general  theeia  has  been  laid  down  that,  with  the  trifling 
ico|itlon»  already  nlhided  to,  the  twenty  anterior  ponnanent 
til  occupy  on  arch,  but  little  ditl'erent  in  size  or  shape  fmm 
occupied  by  the  twenty  deciduous  teeth  ;  and  an  interesting 
if  of  this  proposition  is  aflorded  by  a  series  of  models  of  the 
muuih  fro!ii  the  age  of  four  to  that  of  twenty -one 
Studies  on  the  Growth  of  the  Jaws,''  Trans.  Odontolo;j:ical 
Society,  189J).  In  these  1  found  that  in  the  replacement  of 
toe  temponiiy  by  the  pemmneut  teeth  an  increjise  in  the 
Wilcrior  jtosterior  length  from  26*5  millimetres  to  27'2  took 
place,  and  in  width  also  rather  less  than  a  millinieti'e. 

Hut  the  case  is  quite  different  in  the  anthropoid  a|>es,  in 
ttfiich  the  inter-maxillary  suture  remains  permanently,  or,  as  in 
the  (Chimpanzee,  foralong  time,  open.  In  the  chimpanzee  the 
iatcT-uiaxillary  bones  gaiu  in  the  female  six  millimetres  of 
length  iiud  in  the  male  eleven  millimetres;  in  thu  ornug  four 
land  scTon  ;  and  in  the  gorilla  three  and  eight  millimetres 
respectively.  In  the  two  latter  there  is  a  growth  forwardH 
^of  the  maxilla  at  its  edge  as  well  as  of  the  intermaxilia. 

This   suggests    the    idea   that    the    prognath  ism   of   the 

fAfWcnn  races  may  be  due  to  a  late  obliteration  of  the  inter- 

[majidljvry  suture,  but  of  this  I  have  not  been  able  to  procure 

iny  evidence  as  yet. 

Tlie  aorics  of  models  showed  several  very  interesting  poiuts. 

fOne  was  that  a  bilateral  asymmetry  (which  was  ultimately  met 

by  the  extraction  of  a  tooth  on  one  side)  had  as8erte<l  itself  at 

a  time   when  precisely  the  same    teeth   hod    been   shed  and 

rep1aee«l  u|K)n  the  two  sides. 

Another  respect  in  which  the  mouth  was  irregtdar  lay  in  the 
height  of  the  lower  incisors.  These  had  grown  up  too  high  in 
«pitc  of  the  fact  thai  the  upper  iucisoi-s  were  vertical  nii^tead 
ol  being  inclined  outwards ,  and  so  the  lower  incibovs,  ao  Vax 
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from  having  no  opposing  teeth,  were  driven  to  take  a  pnaitif^ 
alopiog  inwards.  Thus  two  forms  of  alight  irregularity  c«curr^** 
which  could  by  no  poaeibilitj  be  referred  to  merely  mochanics*"^ 


causes. 


Zsigmondy  ("  Arcbiv  fur  Anatomic  uud  Physiologie,"  18^^-^. 
has  publi&hod  diagrams  of  the  teeth  aud  dental  arches  of  tbr^^ 
iudividuala  at  the  ivgea  uf  six,  and  of  two  of  them  at  fiftee*^* 
and  of  one  at  seventeen  years  of  age,  which,  whilfl  showing 
a  slight  increase  in  width  across  the  region  of  the  second  mil'^ 
molara  and  certain  otlier  variable  chanf^ea  not  cotiituon  tt)  th*^ 
three  casesj  broadly  speaking  go  to  confinn  the  coiiclusiorL^  , 
advanced  on  the  last  page. 

The  accompanying  figure  showa  the  amonntft  of  the  tetpec^ 
tive  permanent  teeth  completed  at  various  ages,  aiid  it  wilt 
he  found,  in  relation  to  the  question  of  root-filling  in  yoong 
subjects,  of  intportance. 
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ABNORMAL  DENTITION. 

lr»igvlaritifx  of  the  Treih, — The  number,  form,  period  of 
eruption  and  arnuigement  of  the  teeth  may,  any  or  n.11  of 
thein^  be  abnormal ;  and  these  abnoiTualitios  again  luuy  be 
Rccidentul  in  the  imiividiml  or  they  may  be  inherited. 

Thus  the  hite  \)x.  Mcl^uilleu(')  gave  some  atrikin;^  examples 
of  the  tmnsmission  of  chaructera  apparently  triHing  from 
parents  to  children.  In  one  family  the  upper  lateral  incisom 
bit  inside  their  correnponding  lower  teetli  in  the  father,  and 
in  three  out  of  four  of  his  chiKlren  ;  the  fourth  child  hud  not 
cut  theac  teeth  at  the  date  of  the  obserration.  la  luiotber 
family  the  father,  son,  aud  grandson  alike  never  had  any 
lateral  incisors  in  the  upper  jaw  ;  a  Rccimd  Bon  Imd  them 
exceedingly  dwarfed  ;  and  some  of  the  lalters  children  had 
them  so  stunted  as  to  make  them  nnnightly,  8o  that  ihey  were 
extracted  for  the  purpose  of  inserting  artificial  substitutes.  In 
n  later  number  of  the  snme  journal  a  family  in  whom  no 
permanent  teeth  at  all  are  found,  is  mentioned  as  beiny  well 
knowu  to  many  American  dentists. 

Within  the  author's  own  experience  no  less  than  three 
families  have  been  met  with  in  which  the  same  teeth 
(luteml  incisors)  are  generally  absent,  or,  if  present,  are 
stunted  in  greater  or  less  degree. 

Mr.  Weiss  has  recorded  the  trauRmissiou  of  the  peculiarity 
of  well-defined  udditionul  lingual  cubps  in  the  upper  molar 
from  a  father  to  wix  nf  his  children. 

An  instanee  of  the  congenital  absence  of  bicuspid  teeth 
ia  given  by  Mr.  Heath  (-^).  and   in    my   own  practice  I  have 
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lujuriea  aud  Diseu-ies  of  the  Juws,  p.  18d. 
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lately  iijet  with  tin  example  of  the  absence  of  the  left  uppc^ 
kteml  iuciHor  iti  three  eisters  \  on  the  right  side  the&e  teetU 
arc  present. 

Numerous  other  ex^amples  might  be  collected,  but  the  for^" 
going  will  Butlice  to  i^ustl•l^te  tlmt  strong  tendency  to  hereditirf^ 
trausmission  of  peciiliarities  whieh  ie  found  to  eiist,  and  t-*^ 
cause  dental  iiTegularitioa* 

Correlations  of  growth  are  found  to  exist  between  parts  cy» 
the  organism,  which,  so  far  aa  we  know  iit  preeietit,  have  littl*? 
or  nothing  to  do  with  one  another;  but  in  other  examples  ^tf" 
this  con<:omitant  variation  aome  hon^ological  relation  can  b^ 
trneed   between  the  vai7iog  orgaxjB.     Such   ie  the  Ciwe  v.-itU 
hair  and  teetij^  which  in  ttieir  orijj^iu  are  eloaely  similar,  and 
which    only   become    strongly   diHei'entiated    in    their    after 
development. 

And  it  has  been  remarked  bj*  Mr,  Darwin  that  those  orders 
of  Mammalia  which  are  most  aberrant  iti  their  dermal  cover- 
ings— ^immelvt  the  Cetacea  and  Edentata — are  also  remarknble 
for  deficiency  or  redundancy  in  tlie  number  of  their  teeth. 

For  example,  the  hairleaii,  naked  Turkish  dog  is  extremely 
deficient  in  its  teeth,  often  having  none  except  one  molar 
on  each  side,  aud  perhaps  one  or  two  imperfect  incisors {';  ; 
and  the  same  fact  lias  been  obacrved  in  a  hairless  terrier. 
Inherited  btilduesa  has  been  found  associated   with  inherited 
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•Aence  It  spread  all  over  the  body  ;   and  it  ia  a  sigtiiBcaiit 

^ct  timl  there  was  nothing  abnormal  in  their  milk  dentition. 

hi    the  case  of  Juliii  Piifitrann,  rendered  fumons  by  the  ei- 

lii^'itioD  of  her  staffed  akin  after  her  death,  the  fon-head  and 

chin  were  densely  covered  with  hair,  and  there  were  said 

Have  been  so  many  eupenimiieniry  teeth  in  the  mouth  that 

ko     appearance  of  a   double  ruw    of  teeth   iu  each  jaw   was 

■ted 

Models  have,  however,  licen  presented  to  the  Odontological 

:i«ty  by  Mr.  Hepburn,  the  authenticity  of  wldeh  appears  to 

l>eyriud   ipiestion,  and  these  do  not  exliibit  the  e.^tcessive 

LUaaber  of  teeth  attributed  to  her ;  but  it  would  appear  that 

wa*  affected  with  a  form  of  general  hypertrophy  of  the 

g^xtiMi  and  teeth,  deucribed  at  a  later  page ;  so  that,  while  the 

«Vi  statements   alwut  her   call   for   correction,    she   is   none 

tKc  lesa    iuterestiny:   to  the  8tu<lent  of  dental   iiTcgiilarities, 

fw  she  exemplified  in  a  marked   manner  that   hypertrophy 

of  one  set  of  cutaneoua  appendages  goes  baud  in  hand  with 

hypertrophy  of  the  others. 

The  Imiry  child  a  few  years  ago  exhibited  at  the  Aquariuw 
presents  no  abuurmality  iu  her  teeth,  although  the  contrary 
has  been  asserted 

8onie  few  years  ago  a  Uussian  pea.sant  was  exhibited  in 
London  whose  fare  wa^i  ao  hairy  that  it  reacmbled  that  of  u 
i:Jkye  terrier,  and  the  hair  was  so  long  and  abundant  tlint  it  had 
lie  cut  in  order  to  enable  him  to  see.  His  sou  was  also  hairy. 
le  father  had  no  teeth  \ip  to  the  atre  of  seventeen  ;  then  he 
four  teeth  in  the  lower  jaw,  but  none  in  the  upper  ;  whilst 
child  had  the  four  lower  incisors,  but  no  signs  of  any  others. 
It  ia  remarkable  that,  on  an  examination  of  the  mouths  made 
bv  Mr.  r»ftk!ey  Coles  and  myself  when  models  were  taken,  it 
was  found  that  the  man,  though  stoutly  and  even  powerfully 
built,  had  jaws  no  larger  than  those  of  the  child ;  this  tallies 
remarkably  with  what  has  been  inferred  on  other  grounds  aa 
to  the  dependence  of  the  growth  of  the  jaws  upon  the  existence 
of  the  teeth. 

Thi**  man  bore  no  particular  resenibhince  to  his  motlier.  his 
lin>ther,  or  his  sister  ;  his  father  was  unknown,  the  man  having 
been  \tttm  during  the  absence  of  the  reputed  father,  who  was  a 
ioldjer. 


to 
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The  1ft t©  Mr.  Moon  (^)  gave  two  striking  fiu^pilj  histories. 

The  mother  liiid  uorniul  teeth  ;  the  father  (who  wua  de^id)  was 
said  to  havo  had  only  two  iucisors,  and  those  poiuted.  There 
were  four  chtldreiij  of  whom  one  (male)  hjid  nonnal  teeth  ;  a 
female,  aged  ten,  did  not  strongly  resemble  the  othera,  and 
had  teeth  only  slightly  ahnaraial  ;  a^iother,  aged  eleven,  had 
all  the  juciaors  and  caniuea  small,  aharply  pointed,  and  hooked 
st  the  points,  her  hair  wfts  scanty  and  inclined  to  fall  out, 
and  her  eyes  were  defective  ;  another,  aged  fifteen,  bad  her 
upi>cr  iiicifsotB*  eanitieSj  and  prDmolara  mere  sharp,  curved 
cones  ;  her  hair  was  scftiity  and  fair. 

Another  f^imily  presented  a  boy  who  had  QO  toe  uor  iinger 
nails  ut  l>irtli  ^  his  hair  \iati  H.h^ent  for  a  year,  and  at  the  age 
of  nine  he  had  ecivnty  light  hair,  no  eyebrows,  and  very  scanty 
eyelojaheSv  He  had  four  temporary  canines,  two  permauent 
upper  itycisora,  which  were  recurved  and  pointed,  and  only  two 
molars  (the  upper  temporary). 

The  sister^  aged  eight,  had  coaieal  lower  incisorsj  aiid  m\\y 
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will  be  more  ooiiveuient  to  defer  the  didcussion  of  this  branch 
of  the  subject  until  the  a[jecial  irregularities  alluded  to  are 
tirscril>ed. 

Thius  dental  in^'g^1uritiesin  some  few  iuataucea  are  referable 
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U>  tlie  action  of  the  law  of  **  correlation  of  growth."  lu  all  the 
instAncrs  with  which  1  am  acquaintt'd  tliis  Irtw  hiiH  operated  in 
pn»duciiig  either  deficieuey  or  redundaufy  iu  the  number  of 
Uie  tt^'th  ratlior  than  in  causing  tho  assumption  of  abnormal 
forma  or  (loaition, 

(*}  Models  oi  the  rooatli  of  o  ^1^  iijfvil  ti^diUvu.     Mr.  MftgS&*  cak. 
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Tb:rtj-two  being  the  number  of  a  normal  seriea  af  permanent 
teeth,  any  deviutiou»  whether  it  be  in  an  esLceas  or  in  a  dimiiiu- 
t-ion  ot*  that  uniuber,  will  constitute  au  irregularity  ;  in  other 
words,  there  may  be  irregularity  from  there  Ijciiig  too  many 
or  too  few  teeth,  p^ach  of  these  forms  of  depai'ture  from  the 
normal  aeries  i^  far  from  rare  ;  bttt  of  the  two  forms  it  \% 
perhapa  more  conimort  to  find  that  in  which  the  t^etb  are  in 
excess,  one  cr  two  aupernumerary  teeth,  aa  they  are  termed, 
being  present, 

Supeniumeriiry  teeth  may  spring  np  during  the  second 
dentition  in  any  part  of  the  alveohir  arohj  and  either  may 
i-esemble  those  of  special  meml^rs  of  the  normal  series,  or  may 
deviate  from  aiiy  of  the  reoogniaed  forms,  and  asautue  a  some- 
what irregular  tutiicjil  shape^  sufficiontly  characteristic  in  itself 
to  enable  thein  to  be  at  once  recognised  us  aupernnojerary 
teeth  (1), 

Several  caaea,  occvimag  either  in  the  first  or  the  second 
dentition,  have  com©  under  my  owii  observation  in  whiiih  five 
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"pnrt  of  the  mouth  lookea  to  be  studded  over  with  teeth, 
rithoat  uuy  nttempt  at  a  definite  iirnuigenient.  Indeed,  there 
•ome  little  difficulty  in  recoi^iiain;;  tlie  i»ornial  members  of 
dw  Mries ;  for  while  the  Hupemumeniry  teeth  to  some  extent 
resembled  normrU  front  teeth,  the  latt«r  n'ere  iU  formed,  and 
a[t{tn>acb«>d  the  fomior  in  character.  As  cases  like  the  fore- 
going occur  from  time  to  time,  in  which  the  rcco;;uitiou  of  the 
«iipemuraerary  tooth  or  teeth  is  attended  with  difHculty,  it 
becomes  necessary  that  we  should,  if  possible,  establish  the 
special  chamcters  which  are  peculiar  to  snpemumemry  teeth 
A«  distinguished  from  fanlty-Rhapod  nornml  members  of  the 
series.  In  the  absence  of  each  knowledge,  we  may  allow  a 
ftupemumemry  tooth  to  remain  and  exclude  the  normal  tooth 
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it-v  [liuce,  as  shown  in  Fig.  33,  ur  we  may  be  induced  to 
ivmuve  n  badly  sliaped  ti>oth  under  the  impression  that  it  is 
not  A  member  of  tiie  ueries. 

Yet,  whoro  the  disorimiuation  depends  upon  very  nice  shadea 
of  difterence,  tlic  necessary  knowlcdj^c,  even  if  it  is  possessed  by 
»c  author,  can  hc^u'cely  bo  conveye<l  in  a  written  description. 
.fler  removing  from  a  larj^e  series  those  which  arc  not  distin- 
^ruishable  fix:im  normal  forms,  we  have  remaining  teetli  the 
crownn  of  which  exhibit  the  following  characters  :  The  lingual 
and  Itibitd  iurlaces  are  not  distinguished  by  any  difloreuce  of 
forni.  The  enamel  tenninates  on  the  neck  of  the  tooth  in  an 
trveu  line,  ditfering  in  this  respect  from  the  terminal  line  in 
t'kfdiiuiry  teeth.  The  crown  of  the  tooth  in  the  majority  of 
presents  a  simple   cone  with  a  sharp  apex ;    in  otlier 


CJ  Show«  tliL<  front  new  of  a  fipeiinirii  iu  which  a  AuptimumMrary  tooth 
1  Wj  the  Irout  teoth  (KX'Upiui  tb*?  sjmec  belwutfU  lh«  lal*:nd  iutUut 
nainr  tt^h. 
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instancea  the  point  will  l»e  replaced  by  an  irregularly  depre? 
surface,  crrrespondiii^  in  character  to  the  mitsticatiuju'  8urfa< 
of  a  biciwpid  or  molar.     Moiv  mrely  the  conical  or  cylindrii 
form  ia  lost,  and  in  itn  jiluce  we  have  a  more  or  le&s  flatten* 
crown,  the  «/rinding  Hurfuce  being  iniirko(l  longitudinally  with 
a  deep  Hssure.    Several  exainples  have  come  under  my  oltserva^^ 
tion  in  which  the  crown  has  bt^n  divided  iu  three  or  foi^H 
plates,  rneetinp  at  a  common  centre  in  such  a  manner  as  t^^ 
produce  a  cross.     It  would,  however,  l>e  hopeless  to  .itiempt 
to  de8cril>e  more  than  the  general  characters  of  anj)eniumemi 

Fio.  '.V.S.  (>) 


teeth,  inasmuch  as  the  minor  differences  of  form  are  iafiniteTj 
varied  ;  no  two  are  precisely  similar. 

The   ixjots   of  anpernumerary  teeth  are    almost   invariablj 
single.    The  crown  \\m  uncommonly  presents  a  certain  amount' 
of  complexity,  and  upproachcs  to  tlic  form  of  a  molar  tootl 
but  I  do  not  remember  to  have  seen  a  single  specimen  of 
strictly  speaking  aupernnmernry  tooth  in  which  the  root  w 
divided. 

The  history  of  supcrnumerurv  teeth  has  not  attracted  that 
degree  of  attention  at  the  hands  of  pniutitionera  which  the 
subject  deserves.  There  itfc  several  jjoints  the  iuvestigution 
of  which  would  be  attended  with  advantage.     Thus  we  find 

{*)  A  patiihO  \\ev  of  thp  RpecinicDs  shown  io  Fit'*.  '23  and  24.     The  sup 
uiiiueniry  tooth  is  situnt^i'd  hvtwcrn  Ihe  cautnv  tnuT  the  ceutral  inciMir  of  t\ 
*><'hl  sido. 
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that  Mupcruumerary  teeth,  for  the  most  part,  arc  tnatua*d  and 
luake  their  appcarnuce  before  the  permaneut  teeth  situated  iu 
tho  mime  part  of  the  mouth. 

In  F*it(.  33,  a  aii[>cniumcrary  tooth  holda  the  place  of  the 
Idleml  inciiior,  which,  witli  thecentml,  is  held  back  from  taki»ig 
tfio  norouil  |K«itioii.  Iu  the  apeeimon  from  Sir  E,  .Saunders* 
«oUcction,  two  siipomnmorary  teeth  (Fig.  35)  occupy  the  place 
of  the  centra]  iuoiaors.  One  of  the  excluded  teeth  haii  come 
thmu^itk  alKive  the  ulveolar  Hue. 

A^in,  ill  Fig.  34  tiierc  are  two  aupernumerary  teetti,  and 
^nc  of  these  has  to  a  certain  extent  interfered  with  tlie  [>ositiua 


Fio.  34.  (•) 


of  the  central  incisor.  Kow,  iu  each  of  these  inatauccb  the 
abnurmol  have  preceded  the  nunnal  teeth,  and  occHbioueU  the 
nialjMjbition  of  the  latter.  Hut  ii  may  happen  that  a  ftuper- 
aumcrary  tooth  appears  in  the  pincc  and  at  tlie  time  of  ti 
iionual  tooth,  the  latter  having  been  retarded  in  its  development 
\fy  tlie  presence  of  the  former.  In  one  case  a  central  incisor 
of  ihe  ujtper  jaw  was  cut  at  the  usual  time,  and  by  tho  side 
of  it  a  Bupernuuierary.  The  latter  was  at  once  removed,  tuidor 
the  strong  belief  that  the  ab8cnt  central  tooth  would  after  a 
time  make  it<i  a])]K.*arance.  The  expectation  was  realised,  but 
three  ycurh  elapaed  Hrat.  The  nei^hl>ourhood  of  the  incij-orw 
nmsi  ho  regarded  \\&  the  most  common  position  for  super- 
numerary teeth   to  occur,  and  the  upper  is  more  frequently 


P)  Shon»  tbi>  a|Fp(faruuee^  prt-svuWil  by  a  eit%t  tJiken  from  n  mouth  iti  m  hirh 
t«u  tuiMTUiuneiiuy  Usth   iipiH.'urc<l  Ijoliiiid  the  iniisor^  one  rcftuaibliui^  U» 
rxifDi  BM  iuciAixr.  the  other  aitogethet  irrcgidar  iu  sha^w. 
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favoured  than  tliL-  lower  jaw.  An  estraordinai'y  case  of 
aupeniumeniry  teetli  hiia  been  put  upou  record  by  Professor 
Cope,  in  which  the  tientiil  furmula  was — 

.51  3         33 

The  fiitit  two  molars  were  funiished  vrith  accessory  lobea^ 
therelty  further  showing  tlie  teudeney  to  redundmicy  of  part& 
A  brother  of  the  p«tient  had — 

4       1  ''3 

i.^c.^pm.^   m.    ^, 


aiul  Q  stater — 


,31  22 


n  gi^mdmother  having  t.    . 
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tlw*  suppnsttioD  that  thej  were  the  representatives  of  the  wisdom- 
tMtb.  Within  two  or  three  years  the  eruption  of  the  tnie 
wMom-teoth  iu  the  usual  position  Khowed  thixt  the  auppusition 
«M  hicorroct. 

Fto.  3«.  (') 


InstAoccs  have,  however,  occurictl  in  which  an  additioual 
tuolar  tooth  bus  been  uiidiHtinguishable  mi  regards  form 
frt>Di  %  uoruial  member  of  the  twrtes,  and  a  similar  occurrence 
h«A  bG€D  rcDiarkeil  in  rcsjicct  to  the  bicuspidti. 

Fkj.  37.  (^ 


I 


The  Accoiupanjing  illustration  is  tikon  from  a  specimGu  in 
vhteb  ft  wiadom-Ux>th  and  a  supernumerary  occupy  the  same 
•oeket.  Although  ia  this  case  the  hard  juilate  is  thickened  in 
ft  pecnllar  manner,  and  tonninatea  in  four  processes,  yet  tlie  jaw 

/n  IQio«>  A  Miit^rnnmiiniry  tmilh  jilnced  ext«njally  to  the  flr^-t  nnd  fcc^uil 
|»t '  law. 

r  jnw  in  wTiirh  a  stipt^uumemry  tooth  oocu- 
|l(r.  .....  .  .Ml..,,  ,-.,..■.,.  ■•■  ill.  ^.H-ktft  uf  the  right  wi»c|(im>t)jnth . 
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is  well  formed  as  respects  the  dental  arch,  and  the  teeth  are  both 

well  developed  nud  well  rtrrantred.     In  this  iimtAiice,  tlic  fonai  of 

the  jaw  can  have  had  uothiiig  to  do  with  the 

Fio.  38.  (I)     development  of  the  additiouat  tooth.      Indeed, 

*^  I    do   not   know    tliat    any    connectiun    Iwtweeu 

|9  good   or  bad  develoi>inent  of"   ihc   jaw  and    the 

^  occurrence    of    sitpenmmei-ary    teeth     can     be 

traced.       Still    my   own   pergonal   observations 

wonld,   perhaps,   justify   mo   in   stating   that    Biipernunien\ry 

teeth  are  more  frequently  found  in  perfectly  than  in  imperfectly 

developed  jaws. 

The  relations  of  snperniimerary  to  the  normal  teeth  during 
the  development  of  the  fotTJier  arc  not,  in  the  absence  cf 
actual  observations,  readily  understood. 

It  bus  been  suggested  that  tlii?  fit»i|Ut.'iit  api>earance  of  super- 
numerary teeth  in  the  inctsor  region  may  be  due  to  atavism, 
there  being  six  incisora  in  the  typical  mammalian  dentition 
<cf  Wilson,  "Brit.  Dent.  Assoc.  Jonmal,"  188;"«  :  Albreclit, 
*'Anrtt.  Anzeig.,"  1^79  ;  Kdwanla  and  Turner,  ".lournal  Anat. 
and  l»hys.,"  1885  ;  and  Tomes,  "  Dental  Anatomy/'  HS94,  page 
491).  And  some  support  is  lent  to  this  idea  by  what  has  been 
observed  in  cases  of  cleft  palate,  in  which  an  extra  tiXith, 
the  80-calIed  "  ]>recanine,"  is  found  beyond  the  cleft.  A  few 
instances  have  been  put  upon  record  of  the  occuiTence  of 
supernnmerary  teeth  in  the  milk  dentition  which  have  been 
followed  by  c(»n*es|Kmding  representatives  in  the  ]>ermanent  set. 
Bateson  (Proc.  Zool.  Soc.,  1892)  has  reeortled  a  very  large  iiunila*r 
of  instances  of  snpornumerary  teeth  occurring  in  animals. 

As  they  so  very  i-arely  occur  in  the  temporary  dentition 
it  is  clear  that  they  cannot  be  referred  to  it;  and  although 
they  usually  prccedu,  in  jioiut  of  time,  the  succcssional  teeth 
of  the  pai'ticular  [mrt  of  tho  mouth,  tliey  prolmbly  Iwlong  to 
the  second  series. 

And,  although  several  observers  hiivc  pruiKiuncod  the  opinion 
that  rudiments  of  other  than  the  twu  uurmal  dentitions  are 
to  be  found  in  mau,  namely,  traces  of  pre-milk  and  jwst-per- 
mauent  teeth,  yet  no  one  has  seen  any  traces  of  teeth 
ititermcdiate  between  the  milk  and  the  permanent  teeth. 


k 


(')  Supfmtimenii7  tooth  from  between  tlie  scc-oud  nod  third  molnrs  of  the 
loHur  juw, 
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Mmlcrn  views  as  to  the  budding  off  of  t«etb  from  tlio 
cwmoou  dental  liuuiuu.  however,  rezider  the  oocurrence  of  auper- 
tium(tn\riefc  easier  to  nccoiint  for  than  the  older  view,  in  which 
'{  »to  iliougliT  thftt  each  permnueut  tooth  germ  was  strictly 
ilerived  fr6m  tlie  neck  L'f  the  enamel  ort^^nn  of  its  predecessor. 

Mr  Wc»oclhouso  hiw  also  recoixletfl  some  casea  of  siiper- 
annit'mry  wisdom-teeth  (Trans.  Odont,  Soc.,  1876). 

U'hcii  supemumeniiy  teeth  make  their  appearance  they 
sliniilii  be  cxtmcted  as  soon  as  their  character  is  clearly 
Mablitlied . 

Instances  may,  Ijowever,  occasionally  pre«etit  theLnaelves 
^  tlie  practitioner  in  which  a  8Ui>emuinurary  tooth  may  be 
iwl  with  advantape ;  but  these  will,  for  the  moflt  part, 
^©oatined  tn  those  cases  in  which,  from  neglect,  the  whole 
<^  Uic  teeth  have  been  allowed  to  remain  until  all  chance  of 
"*o  normal  lo*>th  coming  into  its  proper  p03iti()n  on  the 
•tiuoval  of  the  intruder  U  lost. 

^-^nder  the  head  of  irregularity  in  the  number  of  the  per- 
Itwirient  teeth,  those  eases  in  which  the  thnUtJ  seriett  U  more  or 
tUffciii^  yet  remain  to  be  couaideretl. 
■  iistauces  Imve  been  cited  of  a  total  absence  of  the  permanent 
tjj  (').  In  two  casts  taken  by  the  luto  Mr.  Harria<jn  fn>m  a 
'■ticnt  nnder  his  treatment,  one  molar  occupied  each  side  of 
^<f  upper  anil  lower  jaws,  aTid  these  four  tnolar  teeth,  with 
'^t*  incisors  (two  in  euch  jaw),  were  ail  the  permanent  teeth. 
'^Cttrdtntr  to  the  statements  of  the  patient  and  of  her  friends, 
'^  teukporarv  ttnjtii  })reseuted  no  peculiarities  either  as  regards 
^ir  number  or  the  manner  or  the  time  of  their  shedding.  A 
imry  canine  tt^oth  was  retained  in  the  upper  and  lower 
the  other  members  of  the  deciduous  set  drop{)ed  out  at 
kt;  H>iUfll  time,  but.  wirh  the  exception  of  the  four  central 
^Uciaiira,  their  successoi-H  were  wanting,  A  case  has  also  been 
^owritked  in  which  there  was  an  abtiost  total  absence  of  the 
t*m|)orary  series,  yet  permanent  teetli  not  oidy  matlc  their 
•»PlM.'aranee  nt  the  uauiU  time,  but  took  their  place  with  great 
ft^gularity  as  respects  arrangement.  Now,  although  these  two 
be  looked  ttpou  as  very  rare  and  exceptional  ones, 


P)  It)  tikf  MiLofriiu  of  tbe  (tilniiiuloirifal  Society  uri*«i*vfnil  lutuleb^  of  ciw<9 
isviach  Uir  uwth  vatv  dtlitiuui,  auil  atliuiuu  has  ulrendy  bceu  iimde  to  the 
■nbjcrt  ia  ditK.-iiMiu^  rk«>  origio  vt  ranom  nhuoTmwWXX^  (1*''*^^"  ^^)> 
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yet  they  prove  that  tempomrv  noed  not  iietteasarily  precede 
permanent  teeth,  and  also  thnt  temporary  are  not  necessarily 
followed  by  permaueiit  teeth,  and  this  ftict  is  of  intere»l  in 
cuimection  with  recent  re8eiii*cy»e8  upon  m»mnialiaii  tofit\i 
development. 

Although   these   i^reat  diminutions    iti   the  number   of  U»c 
permanent  series  are  rarely  seen,  the  absence  of  one  or  t*o 
members  of  the  set  ih  far  from  uncommou.     Scveml  faniili^^i 
the  meml>er8  of  which  are  destitute  of  lateral  iticisora  iu  tJ^® 
upper  jaw,  have  already  licen  cited.     Although  it  is  nsnal  fo^ 
abnormalities,  whether  consisting  in  an  excess  or  a  deficiency 

Fid.  39.  {]) 


of  numlior,  toaftect  both  sides  of  the  mouth,  yet  this  symmetry 
is  not  always  met  with.  I  have  two  patients  (sisters)  in  whom 
the  ri^ht  upper  latenU  incisors  are  al^seut ;  the  left  laterala 
are  small,  but  otherwise  well  formed. 

I  am  indebted  to  the  lute  Mr.  Jauies  Parkinson  for  u 
specimen  of  a  young  jaw  in  which  both  the  temporary  and  per- 
mauent  lateral  inciBore  are  wanting. 

The  sou  and  daughter  of  a  gentleman  who  had  no  lateral 
incisors  in  the  upper  jaw  each  Iwre  the  mjirlss  of  their 
parentiige  in  respect  to  the  teeth.    The  s*)n  hiui  but  one  lateral 

{')  Front  view  of  iin  upp-r  jaw  of  a  vuung  subicct.  The  tempomry 
filftrDl)  «}iun  thHt  \\w  tcnipuriin'  Ut«ml  iucinorswrrt'  wHUtiug,  anil  the  sbwooo 
ul  ptrnuiiutTit  Intt^rttl  teeth  is  *dUo  »l)own. 


JBifORMAL  DENTITIO&\ 


77 


incisor,  and  that  was  a  very  small  and  imperfectly  developed 
tooth.  The  daujirhter  hml,  however,  two  Intcral  incifiore.  They 
niude  tlieir  appL*ai';im:e  ut  a  very  lute  period,  and  presented  the 
characters  common  to  Bupernumcrary  teetb,  each  tooth  being 
nothing  more  tliaii  u  small  sharp-])oiutcd  cone  ;  and  other 
instances  uf  inherited  peculiarities  have  already  1>een  given  at 
page  63. 

I  believe  when  one  description  of  tooth  only  is  wanting  it 
will  generuUy  ha  found  tliat  the  lateral  incisor  is  the  missing 
member.  Perhajw  we  should  except  from  this  rule  the 
wisdom-teeth.  They»  however,  ai*e  so  extreruely  irregular  iu 
all  respects,  as  compared  with  the  other  teeth,  that  wo  arc 


Flo.  40,   (>) 


seldom  in  a  position  to  declare  them  absent,  although  they 
may  not  have  appearetl  above  the  surface  of  the  ijunis.  Hut 
if*  the  thii'd  molai-s  are  less  froiiuently  abftcut  tlian  the  lateral 
inciaore  they  eUiud  next  iu  the  uitler  of  absentees.  The  second 
bicuspid  is  sometimes  absent,  and  its  place  may  l>e  supplied,  as 
in  the  precedin;i  illustration,  by  the  retention  of  the  second 
temporary  nii:ilftr. 

From  a  strictly  practical  point  of  view,  these  cases  of 
deficiency  in  the  number  of  the  second  set  of  teeth  have  but 
little  interest.  \Sy  those,  however,  who  are  interested  in 
morphological  questions,  tbcy  will  not  l)e  [mssed  over  with 
indifference,  althtmgli  our  present  knowledge  of   the  subject 

(')  Show*  Q  welI-Ui-velnp(Hl  niliiU  inw-.in  whiili  th«  neoond  tfmjwriiry  molar 
i»  per&iftteut.  no  »econd  l<icu6])id  biiviu^'  lu'en  devt-loped. 


will  not  enable  uh  to  reoognise  the  cause  whicb  has  produced 
the  defect 


Fia.  41.  (') 


Kio.  42.  («) 


It  \Hy  however,  of  great  practical  importance  that  we  should 

be  fully  aware  timt  Nature  sometinifs  fails  to  produce  th3HC 
permanent  teeth  which  have  been  preceded  by  temirorary 
te2thf  and  that  in  such  cases  the  latter  will,  if  allowed  to 


(I)  A  trout  view,  life-sixef  of  iia  unumally  large  set  of  front  tveth,  of  the 
upper  mill  lower  jnws. 

I*)  A  iiuiit  vii-vr,  Ufe-f-izts  of  nu  cA.trt*n]e]y  small  wt  of  pcrmftncnt  frvut 
Ut'th  tMin  the  upper  and  lower  j»w». 


A^yOlUfAL  DENTITION.  70 

renuun,  serve  the  pur}»oaes  of  masticatioa  and  articiilfttion 
ui*  to  Uic  middle  period  of  life,  and  in  some  instauceH  even 
Inter. 

Jftnormaiity  in  the  fornix  of  thr  pefVMTient  teeth. — It  is  not 
piQpustHl  at  this  pUcu  to  outer  into  a  uiinutc  description  of 
tht^re  fllijfht   deviuiions  from   what  may  be  regarded  ils  the 
tjliinl  form  of  luiy  member  of  the  deiitid  series,  but  a  little 
dpftce  may  bo  occupied  in  eonaidering  some  of  the  more  strongly 
Diarki-^l  ca»*08  of  Je[iartiire  from  the  usual  ehuracterB. 
Tetth,  though  individually  well  shaped,  may  be   so  much 

I'  jftbove  or  l»elow  the  ordinary  size,  that  tliey  Ixjcome  disrt^iring 
to  tbe  [x>6sosaor.  The  two  accompimyiu^'  illustrations  (Figs.  41 
Wnd  42)  are  taken  life-size  from  two  sets  of  teeth,  the  one  com- 
|jo»eil  of  teeth  individually  the  hu-^est,  the  other  the  smallest, 
I  bavo  ever  seen. 

In  these  examples,  the  poculiarity  has  l)een  common  to  all 

members  of  the  respective  sets  of  teeth  ;  but  we   shall 

fttmes    find    in    the   same   mouth   teeth   cxcesssively   large 

riAted   with   teeth   excessively  small.      For   exam]>le,  the 

►ntnil  incisors  may  greatly  exceed  the  average  size,  while  the 

kieruJ  teeth  are  represented  by  small  cones  only.    Then,  again, 

corresponding  teeth  of  the  same  jaw  may  differ  in  size  and 

lortn.     The  one  may  be  large  aud  well  formed,  the  other  small 

\nd  imperfectly  developed. 

I   am   indebted   to  Mr.  Alfred  Canton  for  the  very  large 


Fm.  43.  ( 


-toutli  which  forms  the  subject  of  the  next  figure,  and 
illustracffl  the  point  just  mentioned.  The  tooth  is  double  the 
unmJ  siie,  and  in  the  only  member  of  the  set  which  exhibits 
*ny  |ietiiitiarity,  cither  m  In  dimensions  or  form. 

(*)  ShowBy  ntttors),  ad  onusually  Inrge  wi«iom-tooth  from  the  lover  ^av  . 


w 
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Irregularity  in  form  ia^  however,  flometimea  counected  vitb 
diminution  of  size  ;  one  tooth  nifiy  Ije  unuiiimlly  sauiU  aiid  ill 
sbuped,  while  the  other  men^bers  of  the  set  are  well  deyelop^- 
A  case  came  under  my  treatment  about  four  years  siuce^  iQ 
which  one  of  the  upper  ceutrnl  teeth  wns  irregular  in  sbapOf 
aud  About  one-fourth  of  the  sisc  of  the  curreEpo&diug  toot^ 


Fir.    44-  (^} 
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(Fig.  44),  From  some  c&tise,  the  dituinutive  inciaor  ocen- 
sjoued  a  good  de^  of  irritation  in  the  gum  ;  this,  with  tht* 
unsighlSy  character  of  the  tooth  ita^lf,  led  to  its  being 
extracted.  The  teeth  adjoiniug  the  va^^ated  space  wero,  by 
means  of  ligAturea,  gradually  bivjugbt  towards  each  other,  aud 
eventually  m  fir  reduced  the  iuteri^al,  that  the  absence  of  the 
faulty  central  was  not  missed. 

The  irregularity  ati  regardsa  size  will  ^omctim^  be  limited  to 
tbe  root  of  u  tootlu  In  the  example  from  which  the  preceding 
illustration  waa  taken,  the  crown  Ijjvs  uttained  the  tifcual  size ; 
thu  (.■tjuriiol,  however,  exhibits  indications  of  defective  orgaiiis}!- 
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'fce  Decks  of  otherwise  normiil  teeth.  Practitioners  sometimes 
•e^  u\ton  such  h  cusp,  believing  it,  I  presume,  to  be  a 
«i£>crDUtuerary  tooth,  and  dr-ag  out,  not  only  the  cusp,  but 
^Ae  inwsor  from  which  it  arose. 

T*lie  iiojtc   from   which   the   following  illustration   (Fig.  46) 

i»   tjikei   t)CtMirred  in   my  own    practice.     A  large   nodule  or 

kiiftp  projected  from  the  neck  of  the  tooth.     It  was  perfectly 


Fio.  4ti.  [») 
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d  by  tlie  gum,  so  that  its  presence  could  not  be  sus- 
until,  in  passing  the  forceps  up  towards  the  neck  of 
Mie  U>oth,  some  uiuisual  obstruction  was  felt. 

Supplemental  cusps  only  have  been  spoken  of,  but  we  some- 
time »o€  a  tolerably  perfect  little  tooth  growing  out,  as  it 
mv,  from  the  side  of  another  tooth.  In  Fig.  47  a  small  tooth 
li  shown  connected  with  the  distal  side  of  the  second  or  third 
lower  molar  below  the  termination  of  the  enamel. 

Iti  tlie  museum  of  the  Odoutological  Society  is  a  molar  fmm 
ihe  lateral  surface  of  the  crown  of  which  a  minute  but  well- 
formed  supplemental  tooth  jirojects  at  a  right  angle. 

A  vrry  common  dcviution  from  the  normal  type  is  to  be  seen 
in  the  upper  molar  teetli,  in  which  the  cusp  which  lies  behind 
the  oblique  ridge  is  stunted  or  even  absent,  so  that  the  tooth 
bvoomes  practically  tricuspid  instead  of  quadricuspid.  This 
■>ccurs  especially  iu  the  socon^l  up}>t'r  molars,  and  Is  more 
ciinimon  iu  the  higher  races  of  mankind  than  in  the  lower 
("Topinard  L'Autbropologie,"  1892). 

It  is  Dot,  however,  so  far  aa  I  know,  correlated  with  any 
ahnrirmality  of  the  roots. 

r  iK^iliilv  of  enamel  nttachod  to  the  neck 

tilt'  inina. 


he:- 


•  '•'ill  jirojecting  from  its  side. 
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It  is  uot  verj  unusual  U»  6nd  little  spherJcAl  Dodule^  of  enftmel 
attached  to  a  tooth,  generally  a  mdlar,  near  to  the  terniiniil 
edge  of  the  enamel.  These  little  *'  jjcarls''  of  enainel  arc  most 
of  them  found  npf>osite  to  the  commencing  bifurcation  of  two 
of  the  roots,  and  are  rarely  far  removed  from  the  normal  edge 
of  the  enamel. 

This  was  well  seen  in  the  8[*ecimen»  exhibited  at  the  lliitish 
Dental  Association  Meeting,  at  Manchester  in  1892,  in  which 
in  no  instance  was  the  nodule  far  from  the  nock  ;  iu  the  only 
example  in  which  it  wa>4  lower  down  it  was  situated  at  au 
unuKUftJly  low  bifurcation  of  the  roots. 

A  few  specimens  sujajgeKted  the  fusion  of  a  supernumerary 
tooth  with  the  normal  tooth,  as  there  were  hints  of  ri^^u  ajt 
well  OH  of  cnaraol-coated  tips. 

Deviations  in  the  form  of  the  roots  are  important  to  the 
dental  8ui*j|[eon,  inasmuch  as  they  arc  freiiuont.  and  present 
difhctilties  sometimes  insu])erable,  in  the  tilling  of  the  root 
canals  in  a  satisfactory  manner. 

Theru  seems  to  be  a  general  correspondence  between  as 
excess  of  cuHp8  mid  an  excess  of  roots,  tliough  it  cannot  quite 
be  Boid  that  each  addcfl  cusp  is  associated  with  an  added  root. 

The  incisors  may  have  their  roots  crooked  or  bent,  or  oven 
twisted  in  a  spii*:d  form  ;  in  some  examples  they  are  bifid.  Iu 
one  case,  n  lateral  incisor  of  the  iipjier  jaw  Inul  a  cusp  rising 
up  from   the  ba.se  of  the  crown  on   its  lin^mil  surface,  and 

small  &up]jleniental  root  held  a  corresponding  position  a» 
respects  tlio  r(M>t  of  the  toi:>th. 

In  the  upi^cr  canine  teeth,  two  or  three  specimens  only 
have  fallen  under  my  notice  which  have  exhibited  a  tendency 
to  a  diviaion  of  the  one  largo  and  strong  root  into  twoi,  an 
actual  division  Ijcing  confined  to  the  immediate  vicinity  of  the 
apex.     In  the  lower  ouuino  toetli  bifid  roots  are  more  commou- 

The  bicuspid  teeth,  unlike  the  front  teeth,  are  very  liable 
to  irregularity  in  the  aiTiuigementof  the  roots.  Nornially  they 
have  but  one  root,  which  is  hitei-ully  compressed  iu  upper 
teeth,  while  in  the  lower  teeth  also  it  is  to  some  extent  com- 
pressed laterally,  though  in  a  much  less  degree  than  in  the  corre- 
sponding teeth  of  the  upper  jaw.  Very  commonly,  however, 
we  shall  find  that  the  flattened  single  root  of  the  first  bicuspid 
of  the  upper  is  replaced  by  two,  and  sometimes  even  by  .three. 


i 
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veil-formed  roote,  holding  the  same  relntive  position  as  tb© 
vooXa  of  the  up|>er  mular  teotli. 

IndicAtious  of  a  division  into  three  roots  in  the  upper,  and  into 
two  in  the  lower  bicuspids,  may  often  be  seen,  even  where  they 
ure  not  actually  separated ;  and  the  teeth  on  the  opposite  Bides 
of  tho  month  naiially  preserve  an  exact  symmetry  in  thin  respect. 

The  diflerentifttion  l>etween  molar  and  premolar  (bicuspid) 
teeth,  which  in  some  animals — as,  for  instance,  m  the  horse 
— can  hardly  be  said  in  dxist,  is  not  carried  to  the  fullest 
extent  in  man  ;  and  it  is  interesting  to  note  that  ia  the 
anthropomoq^hous  apes  the  bicuspids  have  three  roots  in  tho 
upper  and  two  in  the  lower  jaw  as  a  normal  condition. 

Whether  or  not  we  are  disposed  to  accept  such  facts  as  the 
occurrence  of  three-rooted  bicuspids  as  indications  of  reversiou 
to  an  ancestral  type,  there  can  be  no  dnnlit  that  the  exphinur 
tion  of  the  occiirrence  of  this  abnonuality  in  the  rodta  nf  the 
bicuspids  is  to  l^  found  by  a  reference  to  the  teachings  of 
comparative  anatomy. 

The  bicuspids  nf  tlic  lower  jaw,  although  their  roots  may 
be  bent,  but  seldom  terminate  by  two  roots. 

When  a  lower  bicuspid  tends  to  have  two  roots,  they  are 
peculiarly  formed,  the  flattened  apex  lieiug  bent  round  so  as  to 
form  an  approach  to  a  second  (anterior)  root,  iwA  this  may  go  on 


Fm.  48.  (') 


Xlf 
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to  complete  division.     Tho  nienning  of  this  has  been  discussed 
elsewhere  (*' Dental  Anat.,"  whence  the  accompanying  figure 

(')  Two  bmiwn  lower  pntnolars.  the  root*  of  which  show  two  stages  towards 
conipleiv  division. 

a2 
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is  borrowed) ;  it  is  nianifest  tliat  any  attempt  at  root  fiUiug 
would  licro  bo  iutile. 

Among  the  molar  teeth,  the  (irst  permanent  molars  will  be_ 
found  to  be  the  most  constant,  and  the  third  the  least  constat 
in  the  niunhftr,  shupe,  »ind  position  of  their  roots.     Three  ml 
be  regarded  as  the  typical  nuinl>er  of  the  roots  of  the  up] 
molar,   and   two   aa   that   of    the   lower  molar  t«eth.     Nol 
although  we  find  occasionnl  exceptions  to  these  rules  in 
first  permanent  molars,  they  are  very  xinusuaL     In  the  tl 
teeth  from  the  upper  jaw  which  are  figured,  the  three  roots 


Fio.  49.  (1 
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by  the  confluence  of  two,  reduced  to  two  in  number ; 
have  seen  one  or  two  cases  in  which  the  two  roots  of  a  first 
permanent  lower  molar  were  united  so  as  to  form  one  coui 
mass. 

On  the  other  hand,  in  the  phice  of  a  diminished  we  may  ha 
irregularity  from  an  increaseH  number  uf   roots.     Tlie  lowi 
molar   niny   have   three   or   even  four  ro^ts,  and   the   corre 
spondiiig  upptT  teeth  four  in  the  place  of  three  roots.     Bu 
as  was  before  stated,  these  departures  from  the  normal  num 
and  arrangement  of  the  roots  are  very  uncommon  in  the  fi 
permanent  ranlars. 

In  the  seconii  permanent  molar,  however,  they  are  by 
means  rare,  and  in  tho  wisdom-teeth  the  typical  form  is  ve; 
seldom  produced. 


rst    ■ 

I 


(>)  Shows  two  first  pPTnmTiPnt  mrilur*  of  the  upper  ]ftw.  In  the  tooth 
the  right  tho  tuo  lahiiil  rcuts  arc  luiitrcl  im<l  reiim-(<l  to  one.  and  ia  the  !< 
hnnd  h^iiTi^  the  [Kvitcrior  labial  aud  the  palatul  ruoU  ure  umttid  ho  aa  to  f oi 
ont'  broiid  uikI  llutt4.'ni,'d  rout, 

Cj  Shows,  liie-itize,  a  wiiidom-ttioth  from  the  upper  jaw. 
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A  form  of  abnormality  of  the  roots  of  upper  molars  has  been 
pointed  out  by  Mr.  Booth  Pearsull  (Brit.  Dent.  Asan.  Transac- 
tious,  1890),  to  which  he  has  given  the  name  of  "  oblique-rooted  " 
niolfir.  In  these,  in  pluce  of  the  two  buccal  roots  staudiug  side 
by  side  bo  as  to  give  on  section  ti  scjuariHh  outline  to  the  neck 
of  tlie  tooth,  where  it  ia  grasped  b^'  forceps,  one  buccal  root  haa 
slid  inwards,  and  may  be  more  or  less  fused  with  the  palatine 
root,  80  that  ordinary  forceps  get  but  a  poor  grip  of  the  neck. 

The  first  of  the  three  teeth  figured  on  the  opposite  page 
fairly  represents  this  abnormality,  which  occurs  also  in  tem- 
porary upper  molars.  Unfortxmately  this  is  not  correlated  with 
any  distinct  iinomaly  of  the  crown,  so  that  it  is  not  suspected 
until  the  difiiculty  in  grasping  it  has  been  encountered  and 
the  tooth  perhaps  broken.  It  can,  however,  be  folt  with  a 
probe. 

No  rule  can  be  laid  down  for  the  form  and  number  of  the 
roots  of  the  dcntes  8apientin>,  so  variable  and  inconstant  are 
the  forms  assumed  by  these  teeth.  In  one  ciise  the  tooth  is 
terminiited  by  a  single  conical  root ;  in  another,  the  one  is 
replaced  by  five,  or  even  six,  small  roots.  The  preceding 
figure  is  taken  from  a  wisdom-tooth  of  the  upper  jaw,  the 
single  sharply-pointed  root  of  which  occasioned  pain  whenever 
the  crown  wiis  pressed  upon.  This,  which  is  natural  si/e,  may 
be  compared  with  the  figure  of  a  wijidom-tooth  given  in  a 
previous  page  (79),  in  illustration  of  the  limits  between  which 
the  thin!  molar  may  range. 

The  accompanying  figure  (Fig.  51),  which  is  borrowed  by  the 
permission  of  the  C'ouncil  of  the  Odontological  Society,  repre- 
sents a  tooth,  the  root  of  which  is  expanded  out  at  its  apex 
into  a  cup-shaped  disk,  on  the  margins  of  which  are  several 
foramina  by  which  the  nerves  and  vciiscls  gained  access  to  the 
pulp.  The  tooth  is  more  fully  described  in  the  Transactions 
of  the  Society.  (») 

There  ap|>ears  to  be  good  foundation  for  the  statement 
that  the  upper  wisdom-teeth  in  the  lowest  savage  races  have 
their  three  roots  distinct  (='),  although,  on  looking  over  a  large 


(*)  TmnftactioDS  of  the  Oduutological  Societv,  new  series,  vol.  iii..  p.  200, 
1871. 
(')  Oven.    AnAtomy  of  Vertebrates,  roL  iii,  p.  320. 
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number  of  skulls  in  ranoua  muicum^  I  hnve  found  exceptioufi 
to  tliia  rule. 

The  great  varitvbilitj  in  the  me  and  sLape  of  the  wisdom- 
tooth  in  civilised  riicca^  its  occn^ionnl  abscucu,  and  the  irre- 
gularity of  the  periwi  at  wliich  it  ih  erupted,  may,  wheu 
contrasted  ^"ith  its  large  aiac  ttnd  regular  form  in  tliG  lowest 
sarago  mees,  be  Uken  us  au  indicntiun  that  tlie  wtsdoni'tootlL 
ia  slov^ly  disappejinug^  and  thtit  there  is  a  strouji;  probabtlitv 
that  in  future  generantions  it  will  be  normally  absent.  More- 
over, corapai-ative  anatomy  lends  a  certain  supptirt  to  this 
coujecture,  inasmuch  tis  in  some  anthropomorphous  apea,  where 
it  is  a  proportionately  larger  tooth,  it  is  erupted  at  an  earher 
period,  coming  into  place  before  the  canine  tooth.     On  this 
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be  productive  of  injury  to  the  tooth  itself;  but  the  opposite 
conflition,  excessive  shortuesa  in  the  root,  is  often  connected 
witli  the  early  loss  of  the  tooth.  Instimccs  are  sometimea 
foun-.i  iu  which,  although  the  crown  of  a  t<K>th  hiis  acquired 
the  usual  size,  the  root  is  estremelv  8h<jrt  und  weak ;  conse- 
4>ueiitly  the  implantation  is  doficieut  in  that  strength  and 
even  tirmness  which  is  necessar)'^  to  insure  the  durability  of 
the  orgau. 

By  the  term  DilaoeratioHj  is  meant  a  condition  resulting 
from  a  •Jisplaccment  of  the  calcified  portion  of  a  tooth  from 
the  tissues  which  were  instrumental  in  its  profluction,  tlie 
development  being  continued  after  the  normal  position  of 
the  calcified  jwrt  had  been  changed.  Suppfjsing,  for  ei- 
umple,  tlie  crown  of  an  incisor  wlien  partly  formed  to  be 
moved  from  its  position  upon  the  pulp,  and  turned  outwards 
or  inwards,  or  to  either  side,  and  there  to  remain  in  a  state 
of  rest,  the  develupment  of  the  tuoth  may  theu  be  continued 
with  this  displacement  of  oue-haif  of  the  crown  permanently 
preserved. 

In  some  cases  the  amount  of  distortion  will  be  slight, 
iu  others  so  great  and  so  disfiguring  tliat  the  tooth  is  neces- 
sarily saoriticed.  1  have  seen  specimens  in  which  the 
crown  of  an  incisor  has  been  placed  at  a  right  angle  with 
the  root. 

A  good  example  of  dilaceration  as  a  result  of  injury  ocourrod 
in  the  practice  of  Mr.  Tucke,  of  Truro.  The  terajMirary 
central  had  been  knocked  out  at  the  age  of  two  and  a  luilf 
years ;  the  dilacemted  successor  was  cut  at  the  ago  of 
eleven  and  a  half  years  ;  nearly  half  the  crown  had  been 
calcified  prior  to  the  injury,  and  this  is  of  course  perfect 
even  as  to  the  enamel  formation ;  iu  the  displaced  }>ortiou 
the  enamel  was  very  imperfect  in  front,  but  tolerably  perfect 
at  the  back. 

The  inatancos  of  dilaceration  which  have  fallen  within  my 
own  notice  have  been  limited  to  incisor,  canine,  and  bicuspid 
teeth.  There  is  no  reason  why  the  molar  teeth  should  not 
\*e  subject  to  the  deformity  equally  wilh  the  fnmt  teeth, 
excepting  that  the  situation  iu  the  mouth  of  the  former 
renders  tliem  loss  liable  to  accidental  disturbance  than  the 
front  teeth. 
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In  the  majority  of  incisora  the  bond  takos  ]*lace  at  or  near 
the  ueck,  ajid  the  bayonet  tihape  caiifled  by  a  second  beiiii 
bringing  it  buck  iuto  tbe  gcDeral  direction  uf  the  root  is  ruv 
m  inci&ors  but  common  in  bicuspids. 

To  tbe  naked  eyu  the  displacement  of  the  crown  is  sufficiently 
apparent,  hut  the  coincident  denuygemeut  of  the  tissues  can  be 
Been  only  by  tbe  aid  of  tho  microscope.  If,  however,  we  tnke 
a  thin  section  from  a  tooth  tbe  erown  of  lirhich  hon  been  movt-d 
on  its  pulp  during  the  period  of  calcification,  we  shall  Had  tLe 
dentinal  tubes  greatly  bent  or  diHturbed  in  tbair  tjourso  at  iht* 

t 
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point  of  injury.     Tlie  relatious  of  tbe  enawicit  the  dentine,  atid 
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A^iJowing  figure,  the  pulps  of  the  central  incisors  must  not  oulj 
■»*o  come  ill  coutACt,  but  have  liecii  pressed  upon  each  other 
^^th  stitficiont  force  to  cause  the  left  to  have  becume  to  a  slight 
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®^t«nt  imbedded  in  the  right  tooth-pulp.  The  development  of 
*-*»e  united  crowns  having  been  perfected,  each  tooth  had  its 
*^Hil  sc|Mimtely  produced. 

Iti  'A  very  interenting  specimen,  for  the  use  of  which  I  am 
Indebted  to  Mr.  Stycrs,  of  Nottingham,  the  central  and  lateral 
iiicisors  were  united  throughout  their  whole  leu;^th.  The  line 
of  confluence,  though  sutHciently  marked  fur  recoguition,  was 
not  deeply  cut,  conaequently  the  four  teeth  ut  a  short  dis- 
tance U>oktMi  like  two  extremely  large  b»it  symmetrical  oeutral 
JncisoTB. 

Union  of  the  lateral  incisor  and  canine  is  now  and  then 
met  with.  The  following  figure  (Fig.  oG)  is  taken  from 
n  specimen  in  wliich  l»oth  the  cruwus  and  roots  of  the 
JatenU  incisor  and  canine  are  united.  The  appearance  pro- 
duced by  this  large  tooth  was  objected  to  on  the  part  of 
the  {tarentfl,  who  induced  a  dentist  to  make  an  artificial 
diviKion  by  means  of  a  file.  The  operation  resulteii  in 
opening  die  pul[>-cavity,  and  consetjuentjy  in  the  death  of 
tbo  nnited  teeth.  Extensive  alveolar  abscess  followed,  for 
the  relief  of  which  my  father  removed  the  teeth  nine  days 
aft^r  the  operation  of  filing.  In  this  example,  although  the 
Tinion  wa«  perfect,  and  etfected  by  tiio  dentine  i>f  each  tooth 
'  Btng,  at  the  pK)int  of  junction,  common  to  the  two,  yet  the 


{*)  Shows  s  Tiew  of  the  ItDgoii]  and  of  the  Ubial  Hiirfsces  of  two  ^nnaneiit 
ccntrikl  i&(ii*or3  of  tbtt  upper  jaw,  the  orowoi  of  which  ure  united. 


In  the  miLJurity  of  iucisors  the  bcud  takes  place 
the  neck,  aiul  tbe  bayonet  tjhupe  caused  by  a  s< 
hriugiug  it  back  into  the  geiicnil  dircctioii  uf  the  roo 
iu  iiicisuru  but  common  in  bicuspids. 

To  the  naked  eye  the  displacement  of  the  crown  is 
Appnrent^  but  the  coincident  derangement  of  the  tissu 
Boen  nnl)'  by  the  aid  of  the  microscope.  If,  however,  i 
a  thin  Bcction  from  a  tooth  the  crown  of  which  has  I>eeti 
on  ita  pul[)  during  the  period  of  calcification,  we  shall  I 
dontinul  tul>eH  greatly  bent  or  diuturbcd  in  their  counK 
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point  of  injury.     The  relations  of  the  enamel,  the 
of  the  cementum,  are  also  iutcifered  with  at  a 

point. 

There   is  one   other  deviation  from  tlie  nor^^ 
whicii,  ixa   it  atfeotK  tliu  furnm  of  individual  Ilm 
included  under  the  present  headiiiL---   \iz..   f/n-  i< 
fuUion  of  contit/uou»  UeU^ 

When   two  tcoth  arc   pcj*mancnTiy   uiiitt'il,   f 
have  been  etTecied   through  thu  rue<lnini  uf  f\ 
pulps  prior  to  the  developuieut  uf  the 
Connection  nm-t  Km^-  •-..^.iIt..,!  iV..m, 
teeth  placed  ii: 
the  result  of 
that  dieauo. 
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piffiiiioTi  and  size  of  each  tooth  waa  defiued  by  a  depresai*^^ 
rumiing  the  whole  length  of  the  teeth;  and^  correHpandit^S 
to  the  depressed  line  on  the  surface,  ia  a  coiitraction  iti  tl^^^ 
pulp-cftvity  which  ia  commou  to  the  two  teeth.  In  exaaiiuirB-^ 
connate  teeth,  it  will  sometimes  be  found  that  a  supemt.^-' 
memry  hiia  become  united  to  a  normal  member  of  tho  deut**J 
aeries.  Two  caaeB  have  falleu  within  my  own  obaervatiot^ « 
in  ea^h  of  which  a  lateral   incisior  wjis  UDited  to  an  equal] ^^ 


Km,  55.  (' 
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TFell-developed  supplemental  lateral.  In  one  exampl^?,  the 
teeth  had  been  removed  from  the  upper,  in  the  other  the 
teeth  remained  m  the  lower  jair  of  a  patient.  In  a  third 
case,  each  central  incisor  of  the  u|>per  jaw  bad  joined  to  its 
medttui  Bide  a  auperuumerar^*  tooth,  equal  to  about  one-half  of 
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between  the  palatine  and  posterior  Itibial  roots  of  the  second 
moliLT,  aud  is  united  to  OAch  of  them. 

In  tuiother  specimen,  the  second  and  third  npper  molars  are 
united  ut  acveral  points,  without  the  oiiiitiary  jwHition  in  the 
jaw  of  either  tooth  bcinp  materially  altered.  Tlie  niitsticnting 
aurfttcc  of  the  wisdom  tooth  is  upon  a  higher  level  than  that 
of  the  second  molar;  but  the  difference  is  not  jjreater  than  is 
often  seen  to  exist  between  the  corresponding  teet)i  in  the 
mouths  of  patients. 

Id  examining  a  series  of  connate  permanent  teeth,  it  will 
be  found  that  where  tlie  crONvns  are  involved,  the  union  is 
effected   by   a  continuity   both   of   the.   dentine  aud   of  the 


enamvl,  the  connecting  portions  of  tiie  tisHues  being  common 
to  the  two  teeth,  and  by  dentine  and  ceinentum,  or  by 
cementum  only,  where  the  union  is  limited  to  tlie  roots. 

lu  the  one  case,  both  the  dentinal  and  enamel  pul|ra  were 
united,  and  thus  produced  a  geminated  tooth  ;  in  the  other 
case,  the  union  must  have  been  effected  long  after  the  crowns 
of  the  teeth  were  develojKjd,  and  at  the  time  the  roots 
were  forming.  In  cases  of  union  occurring  under  the  hitter 
circumstances,  the  medium  of  connection  may  be  limited  to 
the  cementum,  much  in  the  same  manner  as  we  see  the  con- 
tiguous roots  of  the  same  tooth  Iwuud  together  by  the 
interposition  of  cementum.  Those  examples  in  which,  by  the 
large  development  of  cementum  couseijuent  upon  disease,  two 


I})  Shown  th<!  second  ami  tliiril  m(»lars  iiniti.»i.     The  right  fijrure  re[)refients 
two  toeth  from  ihe  labial  ofipw^-t ;  the  loft,  from  the  liugiuiJ  or  palatal 
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contiguous  teeth  become  united,  must  not  be  olaased  wih 
such  as  may  be  regarded  as  cases  of  congenital  uiiiou.  The 
ccmcutum  may  be  the  uuitiug  medium  in  either  c«sc  ;  l>tit 
in  the  uno  the  cenientum  will  not  exceed  the  norinftl 
amount,  in  the  other  it  will  exist  in  excess,  and  conaUtat« 
a  diseaae. 

Perhaps  we  shall  not  find  a  more  fitting  place  for  considering 
those  deviations  from  the  normal  forms  of  tlio  teeth  which  a^ 


Fio.  38.  {') 


consequent  upon  interrupted  development  of  the  dental  tiiisues. 
The  crowns  of  the  affected  teeth,  instead  of  presenting  the 
beuutifnl  sriittoth  and  ^dossy  Hurface  characteristic  of  Hnely- 
developed  enamel,  are  disHgured  by  the  pi-eseuce  of  au 
irregularly  grooved  or  pitted  surface,  and  are  often  con- 
siderably diminishod  in  size.  The  incisors  are  commonly 
verj*  thin  and  compressed,  while  the  canines  and  the  cusps 
of  tlie  molara  are  terminated  liy  sharp  points.  By  the  nid 
of  the  microscope  we  may  leani  that  the  tissues  are  not 
only  deficient  in  quantity,  but  that  they  are  defective  also 
in    quality.       Neither    the    enamel    nor    dentine  is  i>erfect]v 

(')  Showing  tho  front  tet'th,  gr<Mive(l  from  the  altenmtion  of  pcrtectlv  and 
imperfectly  (iorclo[K(l  portions  ot  v numel. 
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dtTel'vped ;  the  elemeuta  of  the  fonner  are  im[)erfoctly  com- 
biiKvi.  hene«  the  tisaue  is  porous,  yellow,  opiique,  and  very 
frspk  adH  in  the  latter  the  lieutinftl  tubes  ard  wautlng  in 
ttwi  uniformity  of  size  and  arniDgement  which  they  exhibit  in 
welMcvo loped  teeth, 

Ttiu  coudition  of  system  which  operates  so  unfavourably 
Dpou  tlie  tlevtfloping  teeth  frc(|ueiitly  passes  ot)'  before  they 
ire  [jcrfected  ;   consequently  those  piirla  of  the  toetli  which 
Ane  fcinueil  after  the  health  haa  improved  osauutc  the  normal 
[•JwnrHiieea.     It  is  very  common  to  find   teeth   which  show 
distinctly  that   they    have    been   produced    under   two 
<ondirions  of  aj'stem  ;  the  one  half  of  a  t«)Otli   will  be  imper- 
fectly, the  other  perfectly  develof>ed.     The  observation  may 
*ith  c()nal  justice  be  A|»[tlied  to  whole  sets  of   teeth.     The 
*uole  of  the  crowns  of  the  central  incisors  may  be  altogether 
"^perfect,  while  a  small  jiortion  t»f  the  lateral  teeth  near  their 
*i6ck5  will  tie  well  formed.     In  the  canine,  the  yood   portion 
^  *hc  crown  will  be   lartjer  than  the  bad,  and  the  second 
"*****r  will  be  altoj»ether  wirhout  any  visible  defect.     Tracing 
^  t««th  from  front  to  back,  we  may  see  that  the   defect 
"^Ps   out   at  definite  points,  and  that  there   will  bo  in  this 
l^^r^^ct  a  strict  correspondence  between  the  two  sides  of  the 

^b©  defect  of  structure  will  be  limited  to  such  portions  of 

'*    Several   teeth    as  were    uudor^oin^   development  at    the 

time,  and  couser|uentIy   under  the  same  constitutional 

^*^-     If,   for  instance,  we  find  the  one  half  of  the  crowns 

the  central   incisors  and  the    first  permanent  molars  im- 

fect.  one-thijxi  of  the  lateral  teeth  will  l>c  in  a  corresponding 

'tlitlnrn,  while  the  defect   will   not  extend  over  more  than 

^*>urth  of  the  crowns  of  the  canines.     Again,  if  the  extent 

''  tlie  defect  be  limited  to  the  cutting  edges  of  the  central 

^'•Cl^on,  the  lateral  incisors  may  be  free  from  imperfections. 

As  yet,  tho«e  ca^es  only  have  l)een  described  in  which  the 
'WTid  tissue  uxhiliitj*  over  a  certjvin  portion  of  a  tooth  obviona 
*^fc  of  a  defective  orgonisjitiou.  But  we  sometimefi  find 
^th  whicli  are  marked  by  grooves  and  ridges,  very  regulnrly 
^UipaaiHi.  The  grooves  arc  the  result  of  im|>erfect,  and  the 
^gM  of  perfect  development  of  the  enamel  and  subjacent 
"^euiinc-      It  hivs  been  pointed  out  by    Dr.   Grevera  ^Odout. 
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Trans.  1895),  that  the  iiofect  wliich  is  visiWe  on  the  aiirface 
as  a  groove  or  pit  is  coutiuucd  through  the  whole  tliicki 
of  the  ennrael  ;  it  passes  obliquely  downwards  towards 
neck  of  the  tooth — in  fact  followa  the  course  of 
**  incremental  lines,"  which  represent  what  was,  at  the  tima 
when  the  defect  occun'ed,  the  outer  surface  of  the  enamel. 
These  transverse  ratirldu^,  reMtiltinj^  from  idtematious  in 
dcvelopniciitul  process,  find  nil  exact  parallel  in  the  st 
produced  by  siniiliir  causes  on  the  miils.  Owing  to  the  more' 
rapid  and  persistent  jn*owth  of  the  latter,  it  is  often  potail 
to  see  the  mark  left  by  a  Bcvcre  illness  in  the  fomi 
transverse  groove  across  the  nail,  this  hc\i\^  the  result 
a  temporary  cessation  of  its  development.  Although  it  is  uot 
in  all  cjises  easy  to  trace  this  ridged,  or  pitted,  or  honcycombfld 
condition  of  the  teeth  to  the  presence  of  serious  iudisposil 
iif  the  patient  during  the  period  when  the  defective  portion! 
the  teeth  were  heiug  developed,  yet  it  can  scarcely  be  douht( 
that  the  imperfect  organisation  of  the  teeth,  if  uot  the  result 
of  some  acute  disease,  such  as  measles,  influencing  the  system 
genendly,  was  consef[uent  upon  some  constitutional  condition. 
The  fact  that  if  one  tooth  is  affected,  thoBe  pai-ts  of  other  tt^eth 
which  correspond  in  respect  to  the  period  of  forniatioti  will 
present  a  similar  couditiuu,  precludes  the  supposition  that  the 
effect  has  been  produced  by  any  merely  local  cause.  The 
evidence  pf>int.s  to  a  j,'criei-al  cause,  but  it  will  uot  uncommonly 
be  very  dithcult  t<j  discover  the  precise  nature  of  tliat  cause. 
The  parents  may  tell  you  that  your  young  patient  has  been 
particularly  healthy  from  the  time  of  birth,  having  at  no- 
time  Hufleretl  from  mon*  than  ii  very  trifling  and  short-lived 
indisivosition.  On  inquiry,  you  find  that  the  temporary  teeth 
were  well  developed,  hosting  their  time,  and  then  dropped  out. 
I  have  a  prepamtiou  in  which  the  jaws  are  particularly  well 
grown,  and  the  temponiry  teetli  unusually  tine;  yet,  on 
removing  the  bone  to  show  the  penuancnt  teeth,  it  was  found 
that  the  latter  were  honeycombed  to  a  great  exteut. 

The  converse  of  this  is  often  seen.  The  temporary  teeth 
may  be  lost  from  cartes  at  an  early  poritMl,  and  still  the 
permauent  toeth  may  to  all  appeiuanco  be  well  slia[»ed  aud 
free  from  structural  defects.  There  is  ample  evidence  to 
show  that  the  condition  of  the  temporary  set  cannot  be  taken 
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as  ft  positive  iiidiciition  of  tlie  nature  of  the  succeeding  per- 
umueut  teeth ;  neither  will  the  evidence  furnished  by  the 
pareDt  in  all  dMn&a  enaMe  us  to  liccount  for  the  presence 
of  the  peculiar  form  of  defect  in  the  teeth  to  which  atteutiun 
has  becu  directed. 

When  the  enamel  is  thoroujrhly  cnig^y  nnd  honeycombed, 
Mr.  Jonathan  Hutchiunon  tenus  them  "mercurial"  teeth,  in 
the  belief  that  this  malfonnation  is  almost  always  due  to  the 
free  administration  of  mercurial  medicines  in  infancy,  and  his 
views  on  this  matter  are  eudoreed  by  so  careful  uu  observer 
as  the  late  Mr.  Moon. 

One  of  the  writer's  own  patients,  who  liad  teeth  thus 
deformed,  in  answer  to  an  inquiry  as  to  the  health  he  had 
enjoyed  during  childhood,  replied,  tliat  ho  hud  slept  with  his 
head  on  ice,  and  been  fed  upon  calomel  all  his  early  life.  This 
answer,  elicited  without  any  sort  of  leading  question  having 
been  asked,  wjis  at  least  strikluii;  ;  and,  on  the  other  hand, 
it  is  matter  of  the  greatest  <lifficulty  tn  he  sure  that  a  child  has 
not  had  mercury  given  to  it,  for  even  without  its  ever  having 
bad  con^oiUions,  it  is  exceedingly  likely  that  sume  nurse  has, 
at  some  time,  made  use  of  teething-powders  to  ensure  her  own 
rei>o8e,  and  of  the  teething-powders  in  the  market  the  mujoriiy 
contain  mercury. 

Mr.  Hutchinson's  attention  was  first  called  to  thia  matter  by 
noticing  the  frec|uency  with  which  children  who  had  suffered 
from  convulsions  hud  these  teeth,  and,  at  first  he  assuciuted 
them  directly  with  the  convulsions;  but  after  going  more 
carefully  into  the  matter,  he  came  to  the  couclusion  that  it  was 
the  treatment  directed  to  the  cure  of  the  malady,  mther  than 
the  malady  itself,  that  wivs  to  blame.     The  causation  of  this 

furmity  of  the  teeth  by  mercury  can  hardly  yet  bo  considered 

a  thoroughly  established  and  accepted  foot,  but  it  has,  at 
it,  a  high  degree  of  probability. 

It  is  believed  that  the  effects  of  hereditary  syphilis  may 
often  be  traced  as  the  cans**  of  a.  peculiar  dwarfed  condition 
of  certain  teeth.  Attention  has  been  drawn  to  this  point  by 
Mr.  Jonatlian   Hutchin.son  ('),  who  htia  pointed  out  that,  inas- 


(I)  TniusnrtioDs  uf  the  Patbolojtncol  Societv,  vol.  is.,  p.  449,  and  vol.  x.. 
p.  287,  ail"!  TniisnctioTw  nf  the  ( >doDtolos;ica!  Stwiety,  vyi,  ii.,  p.  95,  185", 
ami  Mr.  Moon*5  Truus.  Odont.  Suciity,  vol.  ix.,  1877. 


much  aa  apeciftc  mfiummatiofiB  do  not  occur  durmg  the  periw*i 
of  intra-nteriiie  life,  the  teeth  belonging  tti  the  deciduoua  serie:* 
are  not  liable  to  be  affectedj  though  they  mftj  be  afterward^ 
loat  by  exfoliation   coneequent   on   etomatitia   and   periofltiti^- 
On  the  other  hand,  the  occurrence  of  specific  affectious  of  t^*^ 
mouth    soon   after   birth   may  be   i*eadily  supposed  to  aflfec^ 
the  pemiQjient  teeth  which  are  at  thifi  time  developing,   ai^" 
certiiin   characters    are    emiraerated    as    indicative    of    au^^ 
interference  with  the  growing  teeth. 

The  inciflora  and  canines  are  of  gmall  size,  and  peg-shaped   5 
the  crown  ib   not<;hcd,  the   notch   being  in  the  main  a  coo- 
cavity  from  the  one  comer  to  the  other,  though  there  may  be 
secondary  notches  in  this  general  concavity. 

The  existence  of  a  "  circumferential  notch  "  encircling  ihf^ 

Fw.  50-  (>) 
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tme  origin  of  the  groove  ou  the  canine  was  not  recognised, 
iho  ])reseDce  or  absence  of  similar  marks  on  the  iucisoni  is 
not  roentioued. 

Te«tb  described  aa  **  syphilitic "  have  a  dusky,  o{»aque 
appesmnce,  and  are  small  relatively  to  the  size  of  the  jnwa, 
•o  that  tlistiDct  intervals  are  left  l>etween  them  ;  moreover, 
ihey  are  of  a  very  soft  chameter,  so  that  they  speedily 
heoome  worn  down,  and  the  characteristic  transverse  notch 
ohliferatM. 

ft  Tmi8t,  hf'wover,  be  borne  in  mind  that  even  thouph  the 

**^«oiation  of  teeth  of  this  form  with  inherited   syphilis   is 

*^Uy  establishe<l,  it  by  no  means  necessarily  follows  that  they 

*re  the  direct  result  of  attacks  of  stomatitin.     The  influence  of 

'•herilcd   aj'philis    is  capable    of    profoundly   modifying   the 

'lotritton  of  niimy  parts  of  the  body,  and  it  is  (juitc  as  likely 

'oat    ita  effecta  would  be  brouj^ht  about  directly,  as  that  they 

«houl<l  lie  manifested  secondarily  through  the  intervention  of 

1^**  utiack  of  stomatitis. 

^loreover,  constitutional  syphilis  attacks  the  hair,  the  nails, 

^'>a     the  skin  generiilly  with  fjretit  frequency,  and  the  homo- 

/^'Onl   relation  which   exists  betweeu  the  teeth  and  various 

*^*"^jal  appendages   may  jterve,   if  not  to  explain^  at  leust  to 

'**<ler  leea  surpiisiui?  the  fact  that  the  developing  teeth  should 

*^  ^  chosen  site  for  its  manifestation. 

it  hoA  been  pointed  out  by  Trousseau  (')  that  the  various 
3^l*hilitic  affections  of  the  mouth  in  a  child  are  rarely  seen 
Tore  the  second  week,  and  seldom  manifested  after  the  eighth 
I     *^>Uth  (unless  they  iiave  previously  made  their  appearance). 
It  becomes,  then,  a  matter  of  importance,  in  deciding  upon 
'-n*  cnrreotness  of  Mr.  Hutchinson's  views,   which  have  been 
**»lWeervedly  accepted  in  a  paper  by  Mr.  Berkeley  Hill(^),  to 
^•Certain  with  precision  the  extent  to  which  calcification  haa 
l>rtieeeded  In  the  affected  teetli  at  this  period  of  the  child's 
^1     '  it.     Unfortunately,  the  jaws  to  l)e  found  iu  museums 

^1  '  invariably  been  macerated,  and -the  minut«  calci- 

fying tips  of  the  permanent  teeth  lost,  so  that  it  is  not  easy 
t<>  acquire  definite  knowledge  on  the  subject ;  moreover,  the 
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sta-tementa  o£  various  autborg  differ  in  the  times  argued  ^"^ 
the  commencetijetit  of  calcificfttion  iu  the  permanent  taetb, 

Accordiu^   to    Magitot  (^)    tbo   folliclea   of    tbe  permau*^^^ 
incisors  and  canines  first  appear  three  tnotjtba  }»efore  birth,  ^^ 
calcification  first  commences  ou  the  papiUte  of  tbe  central  incts?'^'* 
in  the  first  month  after  birth,  though  calcification  on  the  ft*"^ 
permanent   molara  had  commence  aa  early  aa  the  twetit^^ 
fifth  week. 

One  point,  however,  appears  to  have  been  overlooked  l^^ 
Mr.  Hutch  inwon,  namely,  that  the  calcification  of  the  temporal'^ 
teeth  is  not  bo  far  advanced  at  the  time  of  birth  but  that  v*'^ 
mi;fbt  expect  them  to  be  influenced  bv  the  occurrence  of  di^^ 
turbing  causes  during^  the  first  mouth  or  two  after  birth.  Ul^ 
reference  to  page  3,  it  ^vill  he  seen  that  only  the  tips  €»^ 
the  temporary  eanines  are  ealeified,  ao  that  auy  interference 
with  its  development  might  probably  be  marked  by  a  groove 
around  it  btjlow  the  tip. 

At  the  lutortiational  Medical  Congress  the  existence  of  ^j\y 
type  of  tootli  modified  by  hereditary  syphilis  was  strongly 
denied  by  Dr.  Magitot^  Dr.  Qainet,  and  others,  but  many  of 
their  argtimenta  were  directed  against,  not  the  true  syphilitic 
toothj  but  a  honeycombed  togth  {which  they  calle*]  an  '*  eroded 
tooth  "),  and  ao  miaaed  their  mark.  Nothing  was  there  brought 
forward  by  the  ojjponents  of  Mr.  HutchinBon  which  could  weigh 
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But  HeUy  in  tlie  eniptioii  of  tho  teeth  ia  a  very  constftnt 
lyna^itum  iu  ricJtets,  unJ  one  very  valuable  for  diuguostic 
pu  rpuvei*. 

In  this  (xmnection  may  lie  noticed  the  belief  strongly  lield  by 
Sir  Jftmea  Criohtou  Brciwne  timt  premuture  eruption  of  the  teeth 
Ifoeshand  in  hand  with  a  neurotic  condition  and  general  feeble- 
]»hy»icftl  development  There  are  not  many  statisticft  avaiUble 
"E^TWiling  the  variation  in  the  dates  of  the  eniption  of  deciduous 
^tb,  but  Di«tlein  ('•Anut.  Auzeij;.,"  1895)  gives  the  dates  of 
i/»e  eruption  of  j)onDanent  teeth  from  7^500  individuals  (com- 
pare tables  on  p.  49). 

■  no  averagee  come  out  as  below  : — 


Upper. 

Iajwpt. 

pontml  incisor.     . 

7  yre.  10  mths. 

7  vrs.    4  mths. 

*-«*^ter»l  iucisora     . 

8     „      9     ,. 

«  '  „     3      „ 

^A.nitH's .     .     .     . 

11     ,.      9     „ 

10     „     9      „ 

^»»^t  premolar.     . 

10     „      2     „ 

10     „  10     ,„ 

^J^<5ond  premoljir  . 
^»-rt  uiolitr     .     ■ 

11     »      3     „ 

12     „     4      „ 

7     „      5     „ 

7     „ 

J^;jH?ond  molar  .     . 

12     .,    10     „ 

12     „     4       .. 

^Hird  tuotiif    .     . 

24     ., 

24     „ 

^cconling  to  this  observer  the  teeth  of  hiiih-cloas  school 

^^1*1  ren    are   erupted    earlier   than    those    of    lower   gra<lcs. 

^ongstGem»au  town-folk,  generally  dolichocephnlic  and  with 

^*&»v,  narrow  dental  arches,  the  upper  laterals    are   deficient 

^*   ^   num(*cr  of  cases  (nearly  three  per  ct'Ut.),  whilst  amongst 

I'^Utiiry-folk,  generally  brachycephalic  with  broad,  flat  arches, 

|>i|)cy  jy.^  nirely  absuat. 

He  suys  also  that  girls,  who  at  that  age  are  aht-ad  of  bnys  in 
iSn>^tii,  get  tlicir  canines  about  nine  mouths  »04»uer  than  buys. 
i>guhirity  in  the  period  of  the  eruption  of  teeth  is  not, 
ft  rule,  of  great  importAuce.     Some  degree  of  variability 
**ma  consistent  with  perfect  health,  and  an  cftherwise  normal 
^'^'uigrmcnt  of  the  teeth ;  but   sometimes   teeth    will,    from 
•ocMitfutal  mftlfbrmatioii,  or  eveu  from  no  cause  that  can  l>e 
•>*oed,  bo  greatly  delayed.     The  wisdom-teeth  ivre  not  rarely 
W&bed  in   the  alveolar  border  till  advanced  age,  when  the 
^r  teeth  have  all  been  lost  and  replaced  by  artificial  teeth  ; 
4bl  the  cjuuQCt  perhaps  because  they  ore  developed  tQktOa^t 
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beneatli  the  siirfiioe  thou  the  other  teetb,  seem  to  be,  next  to 
the  wisdom-teeth,  most  oft«u  retarded  iu  its  eruption. 

Perhaps  uo  more  fittiug  place  will  be  found  in  which  to 
notice  the  alleged  occurrence  of  a  thii*d  dentition.  From  time 
to  time  notices  aj)pcar  of  portions  of  a  third  set  of  teeth  being 
erupted,  but  none  with  which  I  have  met  carry  any  conviction 
to  my  mind  ;  they  have  usually  been  reported  l>y  those  who 
have  not  beeu  sufficiently  familiiir  with  the-  irregulnrities  of 
the  eniptiou  of  teeth  to  eliminate  the  consideration  of  teeth 
which  may  have  been  merely  retarded.  Still,  recent  develop- 
ments in  the  study  of  the  origin  *.>f  teeth  from  the  dental 
lamina  scenis  to  render  it  more  possible  than  it  won  formerly 
hold  to  be. 

The  molar  teeth  will  vnry  in  different  individuals  as  to  the 
time  of  their  eruption,  but  the  amount  of  variation  is  seldom 
sufficient  iu  extent  fairly  to  come  under  the  head  of  premature 
eruption.  But  iu  those  teeth  which  succeed  to  members  of 
the  deciduous  set,  a  considerable  amount  of  anticipation  of  the 
normal  period  may  sometimes  bo  observed,  when  the  preceding 
occupant  of  the  space  has  l>ecn  prematurely  lost.  The  con- 
dititm  <if  health  may  hasten  or  retard  the  process,  and  it  is 
probable  that  hereditary  predisposition  may  also  exert  an 
influence  iu  determining  the  time  at  which  the  deciduous 
teeth  fall  out,  and  make  room  for  their  successors.  Iu  the 
Yiist  majority  of  cases,  however,  tlie  premature  loss  of 
temporary  teeth  depends  upon  the  oceun-euce  of  caries,  and 
the  conae<pient  extraction  of  the  diseased  organs.  Many 
children  suffer  so  much  pain  from  decayed  temporary  molars, 
that  tlto  gencnil  health  becomes  disturbed,  and  their  removal 
is  consequently  necessitated.  Now,  it  is  in  these  cases  that 
the  succeeding  teeth  sometimes  appear  prematurely,  and  con- 
sequently out  of  the  uaual  ortler.  A  certain  nimiber  of 
examples  have  fallen  luidor  my  notice,  in  which  one  or  more 
of  the  bicuspid  teeth  have  appeared  as  early  as  the  Literal 
incisors  ;  and  although  in  one  or  two  instances  the  teeth  have 
been  imperfectly  developed,  iu  other  cases  all  indications  of 
faulty  organisation  have  been  absent.  In  a  tittle  patient  of 
my  own,  the  whole  of  the  deciduous  teeth  decayed  nearly 
;down  to  the  level  of  the  guin,  and  produced  such  serious 
suffering  tliat  the  chiM  fell  into  bad  health.     At  the  age  of 
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Uireo  ,Teara  and  a  half  the  decayed   t4>etli  were  all  removed 

(«iceptint»  the  second  teiujwrury  molurs),  under  the  influence 

^  cWomform.     The  operation  waa  succeeded  by  a  reatoratiou 

of  health,  and  the  pcmjanent  teeth  are  now  appearing  in  the 

tt«uj|  order,  both  as  refipecta  the  time  and  the  phice  of  their 

*«^ptioD.     Now,  in  this  case  the  premature   loss  of  the  first 

w8  ofit  lte<'n  (oUowed  by  the  premature  eniption  of  the  Bccoud 

»et  oftwth.     In  a  lesa  healthy  subject  the  result  might  have 

***en  tlitferent ;  or  hmi  tiie  teeth   l>eeu   allowed  to  remain  in 

_  **««  cuac,  niid,  us  Bliimps,  had  kept  up  irritation  in  the  gunis, 

'^     U  more  than   posaiblo  that  some  of  the  permanent  teeth 

*'Oqltl    hare   been   injured,  and   have   ap|>eared   prematurely 

^^lX)Utjh  an  inflamed  gum. 

Fmm  a  practical  point  of  view,  the  accelerated  18  less  iiiterest- 
than   the   retanled   eniption   »if  teeth.      The  premature 
l^^pmrance  of  u  tooth  caunot  be  prevented,  and  when  in  sight, 
B  misichief  it  may  occasion  can  be  ascertained;  but  when  the 
^■*ii|)tion  of  a  tooth   is   delayed,  there   is  great  difficxilty  in 
tiiug  its  rehitious  in  respect  to  the  other  teeth,  its  own 
tiou  as  regards  size,  shape,  and  stage  of  development, 
the   nroouni   of  influence   it    may    exert    either   in   the 
^troduction  or  in  the  maintenance  of*  neiinU^ic  pains. 

It  is  by  no  means  uncommon  to  fin<l  that  certain  members 
^the  permanent  set  do  not  appear  at  the  usual  time,  and  even 
mfter  the  lapse  of  some  few  yeai*s  are  still  absent  from  the 
uraal  position ;  and  it  is  not,  perhaps,  until  long  after  their 
prraoDoe  has  been  called  in  question  that  they  penetrate  the 
guin.  lu  one  case  the  right  central  incisor  of  the  upper 
jttv  appeared  at  the  age  of  thirteen,  that  is  six  yeara  after 
the  fellow- tooth.  In  a  second  case,  an  upper  canine  pierced 
the  gum  at  the  age  of  two-and-thirty ;  and  in  a  third,  a 
tdtoilar  tooth  cut  the  gum  after  the  patient  hud  pa&sed  the 
age  of  forty.  Again,  many  cases  have  occurred  in  which 
t(!<»t.h  have  been  cut  at  a  very  advanced  age-  The  recognition 
U_Ui»  wide  range  in  respect  to  the  time  of  the  occurrence 
which  is  coincident  with  a  known  epoch  of 
i  growth  of  the  body  suggests  an  inquiry  into  tho 
cotuljti<iu  of  tho  teeth  themselves  at  the  period  of  eruption, 
and  ulao  into  the  uatiu*e  of  tho  process  of  eniption  in  these 
oiceptionnl   ciises.     In  reference   to  the   first  point,  we   have 
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to  leom  whether,  when  the  eruption  of  a  tooth  is  i'etArd< 
the  dcvelopmout  is  equalh'  deln3'ed,  and  whether  the  fot 
is  cousequout  upon  tl»e  latter  condition,  or  whetlier  the  oi 
process  may  be  quite  indeijeiulont  of  the  other.     To  meet  tj 
second  cjuestiou,  two  pi-ocosaes  by  which  ft  tooth  may  coi 
into  view  must  be  recognised.     In  one,  the  tooth  itself  j^ress 
forward,   and  makes  its  way  to   the   sni-face  ;    in  the    oth« 
the  gums  recede  and   expose  the  t^wth,  which,  having  be< 
stationary,  would  have  remained  in  concejilment  but  for 
recedence  of  the  iLfimia, 

In  the  cases  of  retarded  eruption  of  special  teeth  in  which 
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I  have  had  an  opportunity  of  examining  the  teeth  themselv 
there  has  been  no  evidence  to  sliow  that  the  development 
the  dental  tisauce  ijud  been  interrupted.     The  roots  may  be 
shorter  than  usual,  and  the  crowns  faulty  in  respect  of  fo 
and  organisation,  but  the  presence  of  these  defects  does  m 
prove  that  the  production  of  tlie  tooth  was  delayed.     Inde 
there  is  a  want  of  decisive  ovidenco  in  support  of  the  opinion 
that  the  actual  development   of  tlie  teeth  is   delayed  much 
beyond  the  usual  period,  although  tlie  numerous  cases  of  lai 
eruption  would   at    first   sight   favour   the  supposition.     T 
period  of  eniption  does  not,   therefoi-e,  in   these   exceptio 


(1)  Shows  the  persistence  of   the  scconil  temporary  nmlnr  retardinjr 
reception  of  the  wcniid  biiu^piil.  whirh  i»  shown,  hy  the  ninnJl  fiizc  of  the 
cnpt  m  which  it  wits  contnintd,  to  have  bet'n  stuutod  und  deformwi.     The 
t^mponiry  tuuth  ia  miirkcd  by  thu  nftt^risk.     The  aatbor  is  indebted  to  Sir 
Edwin  Sauudtun  lor  the  ui»e'o£  thift  spoc-imen. 
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outt,  bear  any  necessary  relation  to  the  time  at  which  the            ^H 

dtfrdupmi'iit  of  the  teeth  was  coniplcteti.     In  some  examples,             ^H 

^B  I'Utrueting  caua«  ia  suHiciontly  obvious,  but  in  others  we             ^H 

f»*i'  to  see  wiiy  the  tooth  did  not  take  its  place  in  the  serieB  at              ^H 

^«  usiul  time.     In  the  case  of  a  female,  ttie  upper  canine             ^H 

*&>  abf^cnt,  a  space  being  left  between  the  Hnit  bicuspid  and             ^H 

^^^r»X  incisr^'.     At  the   iige  of   forty  five,   the  missing  tooth              ^H 

■MaJv  priitruded  itself.     Xow,  in  this  instance  the  way  was              ^H 

Ki'H  prepared   by  the  loss  of  a  tooth,  neither  were  the  guma      ^^^^H 

'^^^ing ;  hence  we  are  ut  a  loss  to  sec  wliy  the  eruption  of      ^^^^| 

^^^  tooth  was  dehiyed,  or  why  it  appeared  nt  that  age  ruther      ^^^H 

'^<^    ut  any    other.     The   case   is,    however,   instinictive,    as      ^^^H 

^a       ilk 

m        ^ 

LS 

mm 

^   1 

^P^pecti  the  process  of  eruption  in  retar 
R**o  reiiKOu  for  assuming  that  the  devclopii 
B*«t<T  than  of  the  convsponding  tooth  w 
B*«Mtal  time;  Buppoping,  then,  it  to  be  udii 

■  >«itt  completely  develoi>e<l  before  tlie  pro 
^*iii'ncc<l.  is  the  proc^iss  itself  in  some  re 
^■Hit  which  occurs  when  teeth  are  cut  un 
^^Hpcctt  t     When   the  process  is  normal  i 
^Paiid  the  stage  of  development  of  the  toot 
H  through   Llie  gum  long  before  the  root 
H  leugtli.     The   crown   is  in   great  part   \ 
B^urfiice  of  the  gum  during,  but  not  nee 

■  (M  <»..  ..I.-  *he  first  hicuBpid  retarded  in  itA  er 
H  a  l«  1                      I-     Th<*  bi*u^iiiil  i.H  u  perfectly  w<- 
^ft  (>a!*<                 'it^  aivwluj  lit  ut>seut.     The  tempon 

■  aiUtftki. 

ded  teeth.     There  is             ^H 
nent  of  the  tooth  was              ^H 
licli  appeared  nt  the              ^H 
uitted  that  the  to<:>th              ^H 
'0C8S  of  cutting  Com-              ^^| 
spocts  dilTcreut  from             ^H 
der  ordinary  circum-              ^H 
i»  rejipects   the  time              ^H 
li,  the  crfjwn  appears              ^H 
has  attained   its  full              ^^| 
irought   towards  the              ^H 
essarily  by,  the  pro-              ^H 

upti'>n  by  tho  preM*Dce  of        .^^^^1 
ll-(l<.-veloiH<l  tooth,  but  the        ^^^H 
uy  tooth  is  marked  by  ths       ^^^^Hi 
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gresBive  lengthening  of  the  rcK>t.  Now,  when  the  eruption 
is  accomplished  Hubsuqueut  to  the  development  of  the  root, 
the  movement  of  the  tooth  must  be  effected  by  some  other 
means  than  by  the  progressive  lengthening  of  root.  The 
completed  tooth  has  to  change  its  place  without  itself  under- 
going any  change.  Tlie  bone  which  stands  in  its  way  must 
be  absorbed,  and  the  lower  portion  of  the  socket,  from  which 
the  root  of  the  tooth  moves,  must  be  closed  behind  it  by  the 
deposition  of  Ijone. 

In  many  coses,  however,  the  retarded  teeth  become  exposed 
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to  view  by  the  absorptiun  of  the  superjacent  gum^  the  teeth 
themselves  being  perfectly  stationary.  The  pressure  on  the 
gum  caused  by  artificial  teeth  will  not  uncommonly  cause  its 
absorption  and  the  exposure  of  a  hidden  tixjth,  and  this  torith, 
once  having  been  laid  bare,  will  often  descend  to  a  lower  level 
than  that  which  it  had  previously  occupied.  The  manner  in 
which  this  takes  place,  and  the  effect  produced,  may  be  seen  on 
referring  to  the  figures  illustniting  in*egularities  iu  the  position 
of  the  j>ermanent  teeth. 

The  cause  which  most  commonly  retards  the  cutting  of  a 
permanent  tooth  is  strictly  a  mechanical  one.  The  space 
which  shf)uld  afford  a  place  for  the  missing  tooth  is  already 
occupied    either   by  a  persistent  deciduous  tcoth,  or   by  the 

(■)  An  adult  lover  jaw,  with  the  caoine  retarded  in  its  Dniption.  The 
outer  plate  of  the  jaw  1105  Utn  cut  awar  tu  fihuw  the  positiou  of  the  tooth. 
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crowding  together  of  the  contiguous  pennancTit  teeth.  Under 
theei'  circumstances,  the  normnl  occupant  of  the  8|>ot  either  is 
held  back  or  takes  some  extremely  irregular  position.  In  the 
*ccompanTiug  figi»re,  the  second  bicuspids  of  the  upper  jiiw 
were  retwded  by  the  presence  of  the  teuiporaiy  molars.  The 
deciduous  tooth  on  the  one  side  of  the  mouth  had  lost  all  it» 
root*,  uid  there  appeal's  no  reason  why  the  bicuspid  did  not 
take  its  place  at  the  usual  time ;  but  on  the  oilier  side  the 
t»ttiporary  molftr  has  retained  the  greater  portion  of  its  palatal 
tooi^  and  was  consoquontly  held  firmly  in  place  to  the  excbision 
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I***  the  bicuspid.     Although  in  this  exaniple  the  usual  i»eriod  for 
|t.h«  replacement  of  the  temporary  moliira  has  uot  been  exceeded 
I  *^y  more  than  two  yeftrs,  it  ia  not  on  that  uccouut  less  instruc- 
tite. 

When  a  temporary  tooth  does  not  fall  out  at  the  usual  time, 
it  becomes  a  serious  question  whether  we  should  allow  it  to 
remmn,  whether  we  should  wait  until  it  becomes  loose  before 
it»  rem'.»val  is  attempted,  or  remove  it  irresi.tective  of  this  cou- 
aion.  ]t  is  also  desirable  that  the  question  should  in  each 
be  settled  before  the  period  of  replacement  has  beeu  loug 
by.    Kow,  iu  the  example  which  forms  the  subject  of 


tw 

St    I 


i '  *<tcuftpid«,  at  the  age  of  flftwni  years,  retiirded  by 
iT)tf  U'lup-jrary  teeth.  A  ven'  similar  roiuUtioa 
■I    11  I'liild  supjwsed  to  have  tweu  miirciprwl  (the 

^v  h    •   '  i-^t.'  (ut  erroueous  estimutiun  of  iig«  bail  l>e«a 
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the  last  figure,  the  bicuspid  on  ilie  nght  side  haa  been  slightly, 
])t'rhiip3  not  injuriously,  retarded  by  tbo  temporary  mohir,  b 
the  latter   tooth  would  have  sjiecdily  ^'ivcu  jilrtco  to  its  su 
cc88or.     Not  80,  however,  on  tlie  right  side  of  the  mouth.     Tl 
retention  of  the  palatal  root  on  the  part  of  the  decid\iou8  tool 
would  have  enabled  it  tn  hold  possession  of  the  position,  to  the 
exclusion  of  the  second  bicuspid,  pniducing,  perhaps,  a  simil 
result  to  that  shown  in  Fig.  61.  But  if  we  resolve  upon  removii 
deciduous  teeth  iu  all  cases  when  the  normal  period  arrives 
their   repluceruent,  the   practice   will    now   and   then    lead 
iiisappointuicut  j  wo  may  remove  a  tcmjiorary  t(.K>th  which 
destitute  of  a  succcstior,  as  shown  in  Fig.  40,  or  we  may  make 
way  fttr  an  imperfect  tooth,  inferior  in  every  respect  to  its  pre- 
decessor    These  exceptional  cases  are,  however,  of  such  rare 
occuiTouce,   that,  although  they   should   not   be   entirely  dis- 
regarded,   their  influence    upon   our   practice   should   be   bi 
comparatively  slight     Then,  again,  the  temporary  tooth 
not  only  retard  the  permanent  tooth,  but  it  may  also  lie 
lower   level    than    the   adjoining    teeth,    and   cou8et[ueutly,  if 
allowed  to  remaiu,  render  little  or  no  service  in  nnistication. 

Ilegardinj^,  thcu,   the   persistence  of  temporary   teeth   aa 
cause   which    commonly  operates   unfavourably,  not   only 
retfinling  the  eruption   of  j.ennanent  teeth,  but   alRO  by  pi 
ducing  irregularities  in  the  dental  series,  their  removal  must, 
a  general  rule,  be  attended  with  advantage. 

The  wisdom-tooth  is  sometimes  prevented  from  assuming 
proj^er  [wsitiou  by  Wiug  situated  actually  beneath  the  second 
molar.       Thus,    a   second    ujtper  uiolar  was  ejitracted    at   the 
Dental   Hospital,    between   the    routs  of  which    was  a   heoi^^ 
spherical  cup  of  bone  with  a  perfectly  smooth  surface,  whil^H 
waa  at  first  sight  inuigined  to  be  a  portion  of  the  floor  of  the 
antrum.     On  examining  the  mouth,  however,  the  crown  of  the 
wisdom-tooth  was  found  to  occupy  the  sjwice  whence  the  toi 
had  been  extracted,  so  that  the  cup  of  bone  proved  to  be 
purtion  uf  tlie  bony  cell  in  which  it  had  lain  buried. 

Whether    the    wisdom- tooth    will    now    descend    into    the 
alveoiar   line    (tlie    patient    being   over   thirty  years   of 
remains  to  be  seen. 
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IRREGULARITIES  OK  THE  TEETH. 

Irreguhmties  in  the  position  of  the  permanent  teetli  ndmit 
<»r  diviAiou  into  two  heftds.  1st.  Irregularity  in  the  position  of 
tk»«  teeth,  mainly  of  their  crowns,  the  jaws  beyond  the 
immwiiiite  alveoli  of  the  teeth  not  participating  in  the  irregu- 
i**^iv.  2nd.  Irrcgulanty  in  the  position  of  the  teeth,  the 
iUvcokr  border  and  even  the  jaws  beyond  these  limits  being 
n^ore  or  less  involved. 

Such  divisions  are  convenient,  but  of  course  the  one  form 
more  or  lest)  infieimihly  into  the  other. 

Fir..  6<.  (') 


Tho  ftfst  group  luimits  of  further  division  into  those  cases  in 
»hich  the  crowns  alone  are  involved,  the  ends  of  the  roots 
Wing  id  their  proper  position,  and  those  in  which  the  wliole 
nwt*  arc  UkViU  displaced. 

Irregularities  apparently  the  most  trivial  may  be,  in  fact, 
cuQ)remtH.K  Thus  I  have  lately  seen  an  instance  in  which , 
nltbough  there  is  no  crowding  in  the  jaw  sufficient  to  account 
fur  ily  the  right  upper  central  incisor  is,  to  a  slight  extent, 
tviated    on  its  axis,  and  lies  a  little  behind  its  fellow-tooth. 

0)  SlfkWt  the  pormonent  ceDtr«l  incisor*  corainsr  throiii?h  the  piim  po«te- 
ri«rijr  to  th«  peTMnting  temiwmry  teeth,  Icftviug  aa  inttnul  iuto  wUicu  the 
lOKtr  ioctaon  fna  whea  thp  mouth  U  clmed. 
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Preciflelj  the  same  irregularity*  esisted  in  the  kther,  aud  tOI 
be  apparently  repeated  in  another  child,  in  whom  the  tiM>tb  k 
as  yet  only  partially  erupted. 

One  of  the  moai  comwon  causes  of  displacement  is  the 
peiijistence  of  the  temporary  teeth,  am  a  very  slight  obstruction 
is  sufficient  to  deflect  a  growing-  tcK>th  from  ita  proper  path. 
The  preceding  figure  may .  be  taken  as  a  fair  esample  of 
irregularity  arising  from  this  cause.  The  temporary  teeth  being 
retained,  their  successors  have  consequently  taken  a.  position 
behind  them,  which  uUotts  tbe  lower  teeth,  when  the  moiitii 
is  closed,  to  pass  iu  front  of  the  new  teeth;  this,  in  the  absence 
of  mechanical  interfcjirencfij  renders  permanent  the  malposition. 

In  a  geuenil  way  it  may  be  said  that  tho»e  irregiilaritiea 
which  are  or  seem  to  be  due  to  niere  aecidcut  tire  easier  to 
correct  and  are  less  prone  to  relupae  than  those  which  are 
inherited  pcculiaiitiesi  or  than  tbose  which  are,  bo  to  speak,  a 
part  of  a  general  scheme  of  conforination  of  tbe  face  aiid  jan^ 

This  leads  to  the  considenitiou  of  the  causes  of  irreg^ularities, 
some  uf  which  have  been  already  touched  upon  incidentally. 
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jet  in  nionj  families  this  peculiar  conformation  of  the 
»uth  will  be  fomid  aa  an  hereditary  cbanicteriatic,  traceable 
rV  in   family  portraits   for  many  generations,  and  shared 
Ibe  greaf   majority  of  the  members  of  the  families  ut  the 
I'T^aeiit  day. 

i:sjjt?cial   interest    appertains    to    the    oonsideratiou   of  the 
F>rohnble  causes  of  this  deformity,  iuasmuob  as  Dr.  Langdon 
t^'owa,^  after  niuking  observations  upon  a  very  large  number  of 
^*^«igetiital  idiots,  found,  with  hanlly  an  exception,  that  there 
^njk  Always   a  diminution   of   width    between    the   posterior 
'i-cuftpids,  and  an  inordinate  vaulting  of  the  palate ;  in  faot,  a 
"^pieal  V-»hiiped  maxilla.     Although  the  typical  charaotei-s  of 
itf  V-8ha])od  maxilbo  are  dependent  in  some  degree  on  the 
•^tsence   of  the   permanent  teeth,  Dr.  Laugdon   Down  is  of 
'"(Hiiion   Uiat  this  malformatiou  may  be  detected  at  a  much 
•iriier  period,  and  he  is  so  convinced  of  its  constancy  that  ho 
•lies  upon  it*  preaonco  as  a  diagnostic  teat  whetlior  the  idiocy 
^"^f  the  individual   be   truly   congenital,   or  be   the   result   of 
^^>tthologicaJ  procesbca  occurring  at  some  subse(iuent  period. 
f>r.  W.  W.  Ireland-  confirms  these  results  by  an  examination 
■^f  the  mouths  of  eighty-one  cases  of  congenital  idiocy,  amongst 
"urhom  be  found  two  cases  of  cleft  palate  and  thirty-seven  of 
deeply  vaulted  keel-shajwd  palates.     He  noted  the  peculiarity 
especially  marked  at  the  posterior  portions  of  the  palate. 
tt    the   correctness   of   these   inferences   is   denied   by   Dr. 
Jn;^Iey,  who.  aft-er  adducing  the  fact  that  contracted  palate 
muy  bo,  and,  indeed,  often  is,  associated  with  «  high  order  of 
iat«Uigence  (which  does  not  tell  for  much  either  way),  quotes 
■orae  very  important  observntions  made  by  himself  upon  up» 
wnnJs  of  200  idiots  of  very  various  nationalities  on   liaudall 
Ishiiid.     He  found  no  case  of  pronounced  V-shaped  arch,  and 
ten-  few  contracteil  in  the  bicuspid  region,  on  the  whole  very 
few  dental  irregularities.      An  examination   of  three  or  four 
hundred  of  the  inmates  of  the  Paris  asylums  Bhowe<l   sub- 
KtADtiolly  the  same  result ;  but  on  visiting  Dr.  Langdon  Down's 
asylum  he  met  with  a  mtich  larger  proportion  of  dental  irregu- 
larities and  of  contRicted  arches.     Dr.  Kingsley  attributes  this 
to  the  fact  that  these  latter  patients  are  drawn  from  higher 

(')  Transact.  0.l<mt.  Soc,  toI.  iv.,  1871. 
(^  JounuJ  of  Mc/jta]  Soieuce. 
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ranka  of  life,  where  dental  irregularities  are  more  commoi 

and  Hi>penrs  to  lean  to  the  conclusion  that,  though  in  their  jo 
and  in  their  minds  they  lire  degenerate  and  enfeebled  re{ 
sentativca  of  their  families,  it  is  to  their  family  traits  rather 
than  to  their  idiocy  that  they  owe  their  contracted  mouths. 

Dr.    J.    W,    White    and    Dr.    Stellwagen,    visiting   a    la 
Pctinaylvania   schcn:)!   for  feehle-niindfd  children,  found  lar; 
and    well-formed  jaws  to  bo  the  rule  ;    and  uj>oa  the  wh 
Dr.  Kingaloy  concludes  that,  "taking  the  idiots  as  a  class  a 
comparing  them  witli  the  lower  order  of  society  as  found  in 
this  country,  there  were  no  more  irregularities  iu  the  one  than 
in  the  other.'* 

It  has  been  alleged  that  crttinstiTe  apt  to  have  contracted  jawi 
but  this  Dr.  Pierce,  of  the  Penuaylvania  Dental  College,  deni 

Mr.  Coleman  (^)  has  exjimined  a  large  numl)er  of  children 
with   a   view  to  tracing  the  connexion  between  the  general 
development  and   that  of  the  jaws,  and  the  conclusions  at 
which  he  has  arrived  are  so  instructive  as  to  call  for  menti 
in  this  place.     The  antecedents  and  parentage  of  the  child 
brought  to  an  hospital  must  always  be  a  difficult,  if  not 
impoasibic,  subject  of   inquiry,  but  not  so  their  appcarnn 
which   will  aflbrd  a  fair  guide   in  determining  whether  the\ 
arc  c^)ar80,  briitnl,  and  low-brod,  or  whether  they  bear  the  stiunp 
of  a  liigher  civilisation,  in  other  words  may  be  apoken  of 
"well-bred." 

Taking  children  of  "  well-bred  aspect,"  no  less  than 
nine  per  cent,  were  funnd  to  have  more  or  less  con 
badly  developed  jaws ;  whereas,  taking  children  of  decidettly 
low  aspect,  only  from  seven  to  eight  per  cent,  manifestetl 
this  condition  of  the  jaws.  Amongst  L'bildi*en  of  doubtful 
aspect,  who  could  not  certainly  be  rcferrcd  to  either  of  the 
above  classes,  twenty-four  per  cent,  had  contracted  jaws,  thus 
coming  in  an  intermediate  position  betwixt  the  first  two  classes. 

It  was  remarked  by  the  late  Mr.  Mummery,  in  the  coui 
of  a  very  extended   series  of   observations   on    the   t«eth 
savage  races,  that  irregularities  of  the  teeth  and  contract 
jaws    were    as    rare    as    destructive    attntion    was    commo 
amongst   them,    whilst   precisely   the    contrary   was    true   of 
civilised   races. 

(>)  Trausftctians  oi  tht  Odoutolugical  Society,  1864,  p.  233. 
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Ajid  Messrs.  Cartvrright  and  Colemmi  report  that  tbejr  did 
not  find  jm\  example  of  coutracted  jaws  in  the  large  coUcctiou 
of  «kull8  conUiinctt  in  thu  crypt  of  H^-tho  Church — skulls 
vbiob  Are  certiunly  of  very  great  antiquity,  though  tlieir 
precise  history  is,  I  believe,  a  mutter  of  dinputu. 

rJr.  Niihols,  who  examined  the  mouths  of  "  thousands  "^ 
oT  Indiana  and  Chinese  in  the  Kocky  Mountnius,  met  with 
o«ily  one  trivial  coae  of  irregularity ;  and  Dr.  Kingaley  found 
no  einmplc  of  contracted  jaws  amongst  300  Chinese. 

Xir.  Talbot  ("Osseous  Deformities  of  Head,  Face,  Jaws. 
•^1*1  Teeth,"  ll<y4)  has  collected  a  very  large  series  of 
*Qe««rementB  of  the  upper  jiiwe,  both  tranffx'erse,.  longi- 
tudintvl,  and  vertical  (I'.r.,  height  of  vault  of  palate),  with 
"^^Ty  intoreating  results,  which,  however,  are  too  lengthy  to 
■  Uliy  summiirise  here. 

Ho  found  that  the  averngo  width  of  the  jaws  of  early  Britons 
WTia  g^reater  than  that  of  existing  English  people  by  '20  of  an 
*ncii,  and  as  between  ancient  Romans  and  modem  South  Italians 
"J*  '07  inches. 

•Tliero  is  a  marked  difterence  between  the  width  of  the  jaws 
***  iKJor  patients  taken  from  hospital  practice  and  thoae  of  the 
ll-to-<Jo  clft>isc8,  the  latter  being  markedly  smaller  ;  and  he 
found  that  the  rtiuge  in  sizo  is  far  greater  in  mixed  races 
in  tb'wo  who  have  for  long  periods  kept,  or  been  kept,  to 
^Hiaclves. 

Very  much  the  same  laws  hold  good  for  the  longitudinal 
remciits  as  for  the  tnuisverse. 

regards  height  of  vault,  this  is  greater  in  recent  than  in 
cient  crania. 

Dr.  TnUKJt  infers  from  his  records,  which  are  a  storehouse  of 
^•cts  on  the  subject,  that  mixture  of  types  is  a  fertile  pourcc  of 
imegularity  ;  that  is  to  say,  for  instance,  that  a  dolichocephalic 
titbcr  with  a  contracted  arch,  large  and  irregular  teeth,  and  a 
ther  of  brachyceplialic  type,  with  well-formed  arch  and 
tl  teutk  would  be  likely  to  have  progeny  with  irregu- 
arities  \>oX\\  of  cniniuni  and  jaws. 

Thin  hyp'ithesia,  thnugh  probable  enough  as  one  factor,  must 
not  he  jiushed  too  far,  as  Dr.  >\'hitney  foimd  a  good  deal  of 
irregularity  iu  the  jaws  of  Hawaiaus  taken  from  old  iutenueuts, 
and  they  have  long  been  a  very  isolated  race. 


TU 
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Tiiat  the  eotnparat]\^e  disiiae  of  the  organs  of  maaticatloi^ 
atnoug  civilise<i  races,  who  cook  and  thoroughly  aofton  theii* 
food  liefore  maBticating  it,  should  bave  l«d  to  a  less  powerful 
develo2)mGnt  of  the  jaws,  is  a  tiling  that  might  fairly  be  expected, 
ai]d  were  the  occun'eace  of  contracted  jawd  a  thing  per  se,  it 
would  have  comparatively  little  significance  But  it  happoua 
that  the  V-shaped  conforoiation  of  the  jaws  ia  often  associated 
with  other  deviations  from  the  atandfird  of  healthy  organisation  ; 
tbnB  it  is  extremoly  common  for  the  subjectfci  of  this  malforma- 
tion to  suffer  from  enlarged  tonails,  and  to  present  many 
indicatiouB  of  wenk  healthy  whilst  it  is  rare  to  me^t  with  it  iu 
strong,  robust  persowR, 

Although  iiTegularity  of  the  teeth  is  rare  in  its  occurrence  in 
uncivilised  races  of  men,  yet  it  does  occur,  ns  is  exemplified 
in  a  akull  of  an  Australian  in  the  Oifprd  University  Museum, 
in  which  the  lower  incisors  are  crowded^  whikt  close  beside 
it  in  the  same  ciise  there  is  an  omn^  in  which  the  left  second 
upper  premolar  is  not  erupted,  though  the  dentition  is  quite 
complete,  and  the  right  premolai'  stjinds  between  the  canine 
mid  the  lateral  incibsor. 

And  in  the  sanie  musenni  there  ia  a  gorilla  skull,  the  lower 
jaw  of  which  is  somewhat  L^ontracied,  so  that  the  raolara  do  not 
articulate  correctly,  and  the  premolars  pass  wholly  inside  tho*© 
of  the  upper  jaw. 
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^'ettYj  even  gmnting  that  hU  point  wero  iiroron,  which  I 

not  ftineeile. 

it  lukA  tK.'t'ti  Uhuul  to  as^uinG  that  the  premnturc  extraction 
of  the  tcmpornry  teeth  occasions  contmction  of  the  jaw,  but  I 
Ac»  iHit  thnik  that  uny  Jiniitoriiical  facts  can  be  brought  forward 
in  fcuii(Kirt  of  the  supi>o.sition.  If  a  temporary  tooth  be 
w?anoTwl.  the  crowns  of  tlie  contiguous  teeth  may  lean  towards 
««M3]i  other,  and  give  an  a])iteuri\nce  of  contraction,  but  it  does 
■uot  really  involve  a  diminished  si/*  of  thiit  part  of  the  jaw  from 
'•'hich  the  to<.»th  has  boon  lost.  In  the  case  from  which  the 
followinji  illnatration  is  taken,  the  two  central  ineisorB  were  lost 
loug  before  tlieir  8ncce«si*r8  were  ready  for  eruption ;  hence  the 
[***oketJi  became  obliterated,  and  the  alveolar  rid^e  made  good  ; 
"•It  fte  do  not  see  the  sli£thte.st  trace  of  contraction  in  the  jaw. 
■^  hta  U'fu  st-at«d  by  Mr.  Cartwright ('),  that  if  the  central 
***f:ifc>ni  happen  to  be  cut  at  birth,  and  at  once  removed,  on 
)uut  of  the  injury  inflictetl  on  the  mother's  ni[jple,  the 
'*-tcral«  wht'n  erupted  do  not  obliterate  the  space. 

Then  a^'ain,  if  B[ieciuiens  be  examined  in  which  the  two  HOta 

*9  Urctb  Are  present,  it  will  be  seen  that  the  implantation  of 

fce  teai[torary  teeth  occupies  but  a  very  small  place  in  the 

Ircolar  riJge.  as  com;>ared  with  that  occupied  Ity  the  crypts 

*f  tiie  jtcnnancnt  teeth.      Now,  it  is  extremely  ditficult  to  con- 

-<UTti  how  the  removal  of  the  temporary  teeth  cjui  induce  the 

!*»  to  coutroct  upon   the   crowdcni  and  growing  permanent 

:scth.     Orguns  in  an  active  state  of  development  iudnce  the 

^ft{*4Uisiou  of  parts  altout  them,  and  there  is  nu  good  reason  for 

^mppoisiiLg  that  the  teeth  form  au  exception  to  this  rule.     The 

iislence  of  the  first,  which  arc  placed  immediately  in  frtmt 

t}\e  second  set,  tnay,  and  frequently  does,  intej-fere  with  tlie 

oatward   prfti.T'-'?*s  of  the  latter ;   but  I  cannot  sec  how  the 

rtmoval  of  the  temporary  can  produce  a  pivjudicial  influence 

upon  thg:  armnsrement  of  the  i>ermauent  teeth.     In  the  cose 

tbowu  iu  Kit:.  6.'i,  the  temporary  incisora  liuve  been  shed  some 

tiiue  prior  to  the  enipcion  of  their  snccessors  ;  yet  there  is 

DO  imlication  of  contraction  of  jaw.      A  ciwe  came  under  my 

uoticv   recently,  in   which   the   child   had    been   destitnte   of 

twnfHjrnry  teeth,  exc-epting  only  the  second  tempi)mry  molar 

on  the  riglit  side  of  the  lower  jaw  ;  the  maxillio  were,  notwith- 

f )  TtmamrU'oiui  of  thu  Orlonlulogical  Society,  186'j,  p.  1)1. 
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BtandiDg,  well  formed,  and  the  permnnent  teeth  appenred  iri 
an  unusual  reguliirity  nf  aminjrenient.     Had  the  dcvelopraenC 
of  the  jaws  depended  upon  the  presence  of  temporary  teeth, 
we   should   Burely  have   seen   in   this   case   some  amount  of 
contraction. 

A  case  is  recorded  by  Dr.  Lines  in  which,  iu  consequence  of 
au  accifient,  all  the  lower  teeth  were  lost  except  tlie  second 
tempwrary  uiwlara,  prior  t<^  tUe  attainment  of  the  sixth  year; 
yet  two  years  later  the  inoiaors,  canine,  and  six-year-old  muhirs 
were  all  in  place,  with  ample  room  left  for  the  bicuspids;  and  in 


Fio.  06.  (») 


the  upper  jaw,  where  fewer  temporary  teeth  liad  been  lost, 
there  was  more  cniwJinjr  (")• 

And  that  there  is  not  any  contraction  resulting  from  tlie 
early  loss  of  temporary  teeth  was  endorsed  by  the  late  Dr.  Gross, 
of  Philadelphia,  and  tlie  late  Dr.  Kor!>eR,  of  St.  Ixuiis. 

Suliae<pieiitly»  however,  there  may  be  ftoine  amount  of  prac- 
tical inconvenience  resiiking  from  the  premature  removal  of 
the  temjiorary  teeth,  but  it  is  altogether  i[i(ici>endent  of  con- 
traction of  the  jaw.  The  uewly-cut  incisors,  iu  the  absence  of 
ndjoininj^  teeth,  will  ynnietimcJi  loan  away  from  the  me<lian  line, 
leaving  a  central  opening  between  them.     This  is,  however,  an 

(*)  The  upiMT  jttw  III  a  subiect  between  nix  and  wren  y^wn  old.  Th« 
central  imi*or>  hod  been  Icwt,  and  the  ulvtmlnr  ridge  bnd  bwome  rnuudfd  by 
the  ohlinratiou  of  tbf  sorkuts  nl  the  ItnijHtmry  teeth  iind  thi'  devclctpment  of 
nev  brme.  It  the  premiitiirr  losa  of  the  t^-mpumry  teeth  were  followed  by 
contniclion  of  the  jaw,  the  oouditiuo  should  be  «hf"«  u  in  this  case. 

C)  Monthly  Heview,  Dimtal  Science,  Janiiftry,  1877 
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tt^ril  that  generally  cures  itself.  The  canines  and  bicuspids, 
wl>en  iJiey  Hftpciir,  furce  the  sluntinjj  teeth  into  tbe  vertical 
position,  and  tbe  upiioc  becomes  obbtenited. 

There  is,  bowever,  inconvenience  experienced  from  early 
extmcti'^n  of  tlie  milk  canines,  which  slionkl  generally  be  left, 
©▼«n  when  the  incisors  are  crowded ;  unless,  indeed,  the  ulti- 
■Aate  extractiou  of  a  bicuspid  is  clearly  foreseen,  when  there  is 
!•«»  reason  for  retaining  them,  as  the  encroachment  of  tbe 
wt«ral  and  bicuspid  ujiou  the  space  wanted  for  the  canine  will 
then  he  unimportant. 

The  fact  that  the  temporary  teeth  are  orjjfans  of  mastication, 
**Jtl  that  their  efficiency  is  almost  essential  to  the  health  of  tbe 
«hiJci,  18  of  course  a  strouii  reason  aj^'uinst  their  premature 
•'^tfiictioD,  so  that  it  is  in  some  respects  disadvantajreouB  to 
^etnove  the  temporary  teeth  jirematurely ;  but  the  disadvan- 
^'Mg'CfS  will  not  always  Iw  shown  In  the  malposition  of  the  succeed- 
teeth  at  the  pcritHl  of  their  eruption.  But  should  the  firat 
1»  be  retained  beyond  tbe  nonnal  period,  the  mischief 
ilting  from  their  presence  will  be  sufficiently  obvious. 
I^fore  the  course  of  treatment  is  decided  upon,  the  conditions 
P''**^cme<i  by  the  jaws  mu^t  he  accurately  jisocrtained,  and 
■should  be  known  whether  the  deformity  is  l»ereditary  or 
*^^=idflnlal ;  and  it  must  also  be  ascertained  whether  the  jaws 
^^'^^  contracted  at  their  bases^ — at  that  jKiint  where  the  alveolar 
|*^*"tion  merges  in  the  IxHly  of  tlw?  bones.  And  it  is  equally 
'^^IwrtJiut  that  we  should  learn  whether  the  malposition  of  the 
^^tsond  has  arisen  from  the  tardy  shedding  of  the  temporary 
*^t.  If  the  case  presented  for  treatment  exhibits  a  form 
^^iiinjon  to  the  family  of  which  the  child  is  a  member,  we  shall 
t>t\)bftbly  have  to  encounter  greater  ditticuliy  than  if  it  be  a 
•alitor}'  csample.  After  the  teeth  have  been  moved,  there 
I  be  a  srrcat4.'r  tendency  in  the  one  case  than  in  the  other  to 
viciouK  position.  Supiw'sing  the  V-«hapfd  iirch  be  forced  into 
the  elliptic  form  in  a  CJise  where  the  base  of  the  jaws  is  l>elow 
e  normal  size,  the  position  of  the  teeth  individually  will  be  so 
ue,  as  respects  the  jaw,  that  they  will  become  unsightly  ; 
iind,  moreover,  it  is  questionable  whether  the  subsequent 
alveolar  development  will  V»e  suthcieut  to  secure  a  firm  im- 
plstitation.  Hence,  in  cases  which  present  this  character,  it 
luy  be  desirable  to  remoxc  />ennanent  teeth,  one  on  civWiot 
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side  of  the  jaw,   more  especially  when  the   frout   teeth   ai^^ 
uudtily   promuientj  and  coasetjuently  require  to  be  brougliC^ 
inwards*     If  the  malpoeition  haa  resulted  from  the  p^raistencr^ 
of  temporary  toeth,   the   pcrniauent  teeth   will    tend   to  fall 
into  the  elliptical  arrangeraeut  so  soon  as  the  olj^tnictiou  is 
reoioved,  from  eauaes  which  have  been  explained  on  a  preceding 
page. 

Whatever  course  of  procedure  ia  decided  xipon,  there  i«  on© 
point  which  must  carefully  bt^  kept  in  miud  :  when  onee  the 
root  and  ita  Bocket  are  fairly  complete  the  direction  of  the  loop 
axis  of  the  tooth  may  be  ehtingeil,  but  that  is  all  The  ape:i 
of  the  root  uill  remain  fixed,  or  nearly  so  ;  while  the  crown  of 
the  tooth  will  move  in  an  arc  of  a  circle  the  centre  of  which 
Ilea  at  or  very  near  to  the  apex  of  the  root  U  i»,  thereforCj 
of  the  utmost  importance  in  estimating  the  probability  of 
SUCCC3S  to  estimate  as  fur  aa  possible  the  position  of  the  apex 
of  the  root ;  acid  it  is  obvious  that  those  citsea  in  which  Ihe 
irregulaiity  is  due  to  some  such  mechauiciiJ  caustj  as  the 
retention  of  temporary  teeth  will  yield  to  treatment  far  more 
readily  than  those  in  which  the  alveolar  border  is  more  Im'gely 
Involved. 

It  nniat  be  remembered  that  at  the  time  when  a  tooth  i« 
first  erupted  its  eocket  is  much  larger  than  the  tootli  tt«clf ; 
hence  its  very  eaay  displacement,  and  its  equally  easy  return 
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npM»»  that  portion  of  the  sockot  Avhich  receires  the  pressure 
^  ^ntdutUly  dinappejvr.  The  imiiiedinte  result  will  be  an 
VD^U'lgcsnent  ttf  Die  socket,  in  wliich  the  touth  will  lor  the  time 
o»?e  freely;  iii  other  WLtrda,  it  will  become  loose.  This  cou- 
^tioij,  if  long  contiiiucd,  would  lend  to  the  oiirly  loss  of  the 
»th  ;  hencCf  to  ensure  success  iu  our  openitious  for  readjuat- 
it,  new  bone  must  be  prrxluced  iu  those  parts  of  the  socket 
flt»m  which  iind  townrds  which  the  root  of  the  tooth  has  moved. 
^e  fact  of  a  tooth  becoming  loose  under  undue  pressure, 
«bo«^  that  the  absorption  may  proceed  more  rapidly  than 
****clopruent  of  lione. 

l*iie  recognition  of  this  fact,  wliich  may  be  assumed  as  a 

*^*5nataiit  condition,  suggests  a  very  important  question — viz., 

I*'   what   rate  iu  respect   to   time  can  new  alveolar  bone  l>e 

Ldeveloped    when  the  removal  of  the  pre-existing   tissue  has 

[l»ccu   induccil   by  pressure  1     The  determination  of  this  point 

*H    also  assist  in  determining  the  degree  of  pressure  which 

be  used  most  advautagcuusly,  and  the  length  of  time  it 

■'11    be  QecessjirA*  to  employ  mechanical  uieaiis  for  retaining 

tooth  in  the  position  into  which  it  has  l>een  forced.     If  an 

■*^*~«ine  case  be  tfiken  for  treatment,  the  extent  of  change  pro- 

"^^^'d,  supposing  the  treatment  to  be  permanently  successfulj 

**l  aniouut  to  the  destruction  of  a  considerable  portion  of  the 

'**tiiig  and  the  productiim  of  new  alvei^li. 

1«  the   absence   of  any  facta  gained  from  dissections,    in 

*^*l)cct  to  the  period  re<|uired  either  for  the  reiievelopment 

l*^    alveoli,  or  the  degrt»e  to  which  absorption  and  subseriuent 

**'|>air  is   curried,   we   are   thrown    u[>on   the    general    results 

^^^tainod  in  the  treatment  of  cases,  and  u[K)U  the  conditions 

^hich   are   found    to   obtain    iu    the   development   of   alveoli 

^Vriug  the  eruptive  period  of  dentition.     It  has  been  shown 

*hnt  the  socket  grows  tip  contemporaneously  with  the  gnidual 

development   of  the   tooth,  but    in   tluH  ciise  the    process  of 

gruwtii    is    extended    orer    many    months,   and    the    reaultis 

obtained  iu  the  reduction  of  irregularities  do  not  tend  to  show 

tliftt  the  alveolar  reparation  is  more  rapid  than  the  original 

reolar  development. 

If,  for  example,  slightly  projecting  teeth  are  by  means  of 
prowure  brought  nipidly  into  the  proper  line,  and  are  then 
hift  without  tuechnutoal  rostraiut,  they  will  speedily  tuuvru  \n 
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.;  sysTf-:.jf  <'F  i>extal  snifiEin: 


theu"  former  place,  nod  become  firmlj'  tixcd  in  their  sockets  ic:^ 
4^  mticb  shorter  time  than  they  would  have  done  if  retftine*^^ 
in  the  nowly-ftcquired  position*  This  eircunistnnce  would^ 
seem  to  indicate  that  in  moving  the  teeth  the  Rockets  had  Vieen 
stretched  or  bent  nitlier  thiLti  absorbed  ;  or  else  thiit  bone  Ib 
reformed  in  an  old  position  more  quickly  than  in  n  fresh  one. 
But  the  first  rapid  movement  of  a  tooth  ia  attributable  to 
another  can^e. 

The  immediate  conseqvience  of  continued  pressure  upon  tbo 
crown  of  a  tooth  is  irriUitjon  and  thickeuin^^  of  the  peridental 
membrane;  and  this  results  in  the  tooth  being  miaed  in  its 
socket  to  an  amount  eqnal  to  the  increased  thicknCBS  of  the 
membrane. 

Tlie  root  of  the  tooth,  from  ite  more  or  lesa  oonical  fomi, 
acquires,  when  raided  in  the  socket,  an  increased  ran^e 
of  motion,  witliout  the  alveolus  itself  becoming  enlarged. 
Instances  in  ivhich  these  conditions  are  produced  by  disease 
are  of  daily  occurrence.  A  tooth  is  attacked  with  paiii»  and  in 
a  few  hours  the  patient  discovers  that  the  tooth  has  become 
too  long,  and  feek  abj^htly  loose.  The  increased  mobility 
is  recognised  if  the  tooth  be  grnaped  between  the  thumb 
and  fingers ;  but  it  will  at  the  same  time  be  found,  thut 
although  it  readily  yields  within  certain  limits  to  preaBure,  yet 
that  the  movement  is  abruptly  stopped  when  the  side  of  the 
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coHos,  \vc  find  timt  withiu  the  first  few  days  the  misplaced 
teeth  show  most  satisfactory  results,  and  we  are  apt  to  conclude 
tbut  the  difficulty  will  Ih;  retulily  overcome;  but  in  suljseqtient 
examiuations  we  fail  to  rccoguiae  a  corrcsptjudin}^^  amount  of 
progress.  The  invoive<l  soft  tissues  readily  yield,  but  until 
removed  or  weakened  by  absoqition,  the  bone  of  the  sockets 
riiiitst.s  tlic  furtbcr  movement  of  the  teeth,  Dt'stnictive  inriani- 
matiou  will  be  set  up  if  the  pressure  be  too  great,  and  if  it  be 
too  slight  tlie  teeth  will  not  p)ove,  or  the  movement  will  be  so 
slow  that  both  the  putient  and  pifictitionor  become  wearied 
before  a  succf-ssfnl  result  has  been  gained.  A  certain  amount 
t»f  sli^'bt  irritation  in  the  socket  is  a  necessary  nttendaut  upon 
the  treatment,  otherwise  absorption  of  tlie  socket  would  not 
be  induced.  Other  conditions  being  the  same,  the  age  of  the 
|«itient  will  influence  the  results.  The  younger  the  psitient, 
the  more  readily  ciui  the  teetb  be  moved;  the  oMer,  the  more 
dithcult  will  the  o]>eratioa  become. 

Admitting,  then,  that  sockets  partly  removed  under  treat- 
ment will  be  restored,  tiie  (|ue.stiou  arises  as  to  the  time  which 
will  be  occupied  in  tlie  restoration — in  other  words,  how  long 
will  it  be  necessary  to  hold  the  teeth  iu  the  newly-acquired 
situation  7  If  unrestrained  by  mechuuicaJ  means,  and  unin- 
dueuced  by  antagonistic  teeth,  the  old  position  will  in  some 
forms  of  irregularity  soon  be  regained,  and  it  woulil  almost 
appear  as  if  there  were  a  natural  law  tending  towards  the 
maintenance  of  a  conformation  when  once  assumed,  nlthongh 
jin  irregular  tM»e. 

Wc  constantly  hear  of  and  see  citsea  in  which  teeth  have 
l>eeu  reduced  to  regularity,  and  liave  sulisequeutlj'  rcgaiueil 
the  objectionable  position,  notwithstanding  the  assurances 
which  have  been  held  out  that  such  untoward  reuults  need 
never  arise.  There  is,  perhaps,  no  point  iu  the  wbole 
field  of  dental  surgery  that  yields  a  finer  harvest  to  the 
charlatan  than  that  afforded  by  the  treatment  of  irregular 
teeth.  The  patients  are  necessarily  young  people  who  have 
not  passed  from  the  care  of  their  parents.  There  is  a  great 
deeire  on  the  part  of  the  latter  that  the  teeth  should  be  good- 
looking,  or  at  least  not  ill-looking ;  at  the  same  time,  there  is 
great  unwillingness,  both  with  the  patient  and  the  parent,  that 
the  treatmuut  should  Ih:  extended  over  a  lung  period  of  time. 
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The  presence  in  the  mouth  of  a  mechanical  apparatus  pressing- 
upon  the  teeth  interferes  with  the  comfort  of  the  young 
patient,  and  the  frequent  attendance  at  the  house  of  the 
dentist  encroaches  upon  the  hours  allotted  for  study.  Both 
circumstftnces  render  prolonged  treatment  irksome,  impatience 
is  shown,  the  instructions  are  neglected,  and,  as  a  natural 
consequence,  the  results  fall  short  of  those  which  might  have 
been  obtained  had  the  treatment  been  consistent. 

It  is  in  accordance  with  the  experience  of  those  who  hare 
devoted  their  attention  to  the  treatment  of  irregularities,  that 
where,  for  example,  the  front  teeth  have  been  brought  inwards 
by  mechanical  means,  and  where  mechanical  means  are  re- 
quired to  hold  them  in  ])lace  until  they  become  permanently 
fixed,  the  treatment  must  be  continued  for  twelve  months.  It 
may  not  be  necessary  thot  the  apparatus  should  be  constantly 
worn  for  the  whole  i)eriod,  but  it  cannot  he  wholly  thrown 
aside.  Towards  the  latter  part  of  the  time,  it  may  be  worn 
occasionally  only  ;  but  even  after  the  lapse  of  twelve  months, 
should  the  teeth  show  any  indication  of  movement  from  the 
desired  position,  mechanical  restraint  must  be  resumed. 

The  foregoing  remarks  apply  generally,  but  each  case  will 
present  its  own  peculiar  characteristics,  and  the  treatment 
must  be  varied  to  meet  them.  The  age  of  the  patient,  the 
state  of  health,  the  degree  of  susceptibility  to  irritation  and 
pain,  the  number  and  condition  of  teeth  present,  the  tendency 
to  caries,  the  size  of  the  teeth  themselves,  the  size  and  form 
of  the  base  of  the  alveolar  portion  of  the  jaw,  and  the  con- 
figuration of  the  same  part  in  the  parents — all  these  points 
must  be  taken  into  consideration  before  a  course  of  treatment 
is  determined  on. 
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'^HiiK  whftt  has  nlready  heoti  said  it  will  hftvo  been  gathered 
*******  iffeaauro  is  in  the  vust  majority  of  cases  the  uieams  to 
•Mclj  we  report  to  cairy  a  n>is|)lacetl  tooth  into  a  better 
P****tion.  This  pressure  may  he  couatant,  Jia  iu  the  use 
spring  appliancea,  or  it  iii-vy  Iw  intermittent,  as  happens 
*kH3ti  woodeu  pt'gs>,  compresfted  wood  blocks,  or  sci'ewB  are 
''"!■' 1..!. 

^      liC  prefer  coutstant,  others  intermittent  pressure;  hut  it 

^^y    be  noticed  that  even  spriu}^   pressure  ia   more   or   less 

*'>fce»Tjiitteiit,  Hs,  unless  the  pre*jsure  he  very  severe,  the  tooth 

*y*^li  movea  oA  far  as  the  ai>riny  has  been  bent  and  there  rests 

"'   the  readjustment  of  the  jduto. 

J^^or  my  own  part  I  tliink  that  the  preference  must  he 
^^«n  to  those  agents  which  are  constant  in  action,  with 
*  ♦le^ree  of  force  easily  under  the  control  of  the  operator,  such 
^  tiprings  of  viLrious  forms,  and  elastic  bsuids.  the  applieatiuns 
''^  ^hicli  are  innumerable  ('). 

Dr.  Cottin  has  carried  out  the  use  of  piano-wire  spring* 
H)r  the  expansion  of  teeth  with  a  degree  of  nicety  and  success 
'lot  hitherto  attained  hy  others,  and  he  claims  fur  his 
iMithod  a  far  more  general  apjilicability  tlmu  has  usually 
t%eu  attributed  to  it.  In  fact,  he  employs  his  expanfiion- 
pUte  for  tlto  correction  of  the  vast  majority  of  the  cases  he 
triftts,  sometiniea  combining  it  with  the  use  of  separate 
olastic  wires  to  make  pressure  in  otlicr  directions,  and  some- 
times trusting  to  nutui'e  to  reduce  the  teeth  to  a  regular 
amh   after   the   increased   space   allows    of    this    happening. 


,i' 


')  yiiiny  inj^iuuu5  and  tui'ful  methods  M  appI^-iDg  eUstie  bancU  are  giTcu 
r.  Kia^ey't  irurk  un  Ontl  D^ormitiw. 
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The  plate  employed  is  of  very  thiu  vulcanite,  cupping  the 
teetli  to  pvo  11  bettor  ^,'rip  u])on  them.  To  secure  nicety  of 
fit  Dr.  Coffin  prefers  to  take  his  niodcla  with  guttji-j>ercha, 
nuide  very  hot,  dipped  for  a  moment  into  cold  water,  and 
then  fimily  pressed  and  bitten  up  in  the  mouth  (}).  The 
nwxic'l  thus  obtained  is  nut  scraped  nor  in  any  way  tampered 
with,  and  the  plate  is  vulcanised  upon  My  with  the  wire  in 
place.  The  form  of  the  wire  will  he  understuoil  at  a  glance 
by  reference  to  the  following  figuro.  It  ia  prevented  from 
sticking  to  the  vulcrtuite  hy  a  piece  of  tin  foil  laid  under  it, 
and  the  pinto  is  only  split  with  a  saw  at  the  last,  and  the 
edge  of  the  split  carefully  finished  and  smoothed.  The 
halves  are  then  strained  a  little  apart,  and  given  any  direction 
that  may  be  desiivd,  and  as  the  case  progresses  the  power 
is  from  time  to  time  increased  by  stretching  them  further 
apart.  Such  a  plate  ia  by  ftu*  the  best  method  of  expansion 
yet  introduced.  It  is  perfectly  regular  and  constant  in  its 
action,  very  comfortable,  very  light  and  small,  and  it  can  be 
without  detriment  removed  for  cleansing  us  often  as  the 
patient  desires. 

It  can,  of  course,  by  suitably  shaping  the  plate  which 
carries  it,  be  made  to  operate  specially  u[»on  individual  teeth, 
or  upon  several  teeth,  or  upon  the  whole  arch. 

And  the  results  attainable  with  a  minimum  of  discomfort 
to  the  patient  are  very  reinarkalile.  The  figures  here  given 
are  taken  fixtm  casts  lent  to  me  by  Mr.  Walter  Coffin,  and 
refer  to  the  result  of  only  six  months'  treatment  in  a  child 
of  fourteen  years  of  age. 

A  great  deal  nmy  be  ucconiplished  by  the  expansion  of  tlie 
arches,  and  the  reduction  to  regularity  of  iK>sition  of  very 
unsightly  teeth  without  the  loss  of  any  r»f  the  number  is 
so  attractive  both  to  patient  and  pnictitioncr,  that  a  word 
of  caution  needs  to  be  said  u})on  the  sultjoct.  Expansion, 
and  the  retention  of  the  whole  nombor  of  teeth,  is  only  gootl 
treutmcnt  where  the  teeth  arc  of  fairly  ^o<hI  (juality  ;  if  there 
is  the  smallest  sign  of  disi)ositiou  tu  interstitial  caries,  as  there 
usually  will  be  in  mouth«  where  the  teeth  are  of  poor  quality, 
then  the  interests  'tf  the  patient  are  far  better  served  by  the 


('}  Tnuuac.  Internationa]  Medical  Congress,  1881. 
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utrractiorn  of  two  or  four  teeth  wbicli  are  of  the  poorest  quality 
*tt<l  l>y  ^viDg  a]Mice  to  the  rent  of  tlie  teuth. 


Fic.  66. 


For  it  must  not  Ix?  forgotten  that  nn  isolated  tooth  rarely 
dbcuyis,  iiud  in  prop<^rticm  to  its  closeness  of  contact  is  the 
which  it  runs. 

^\  \f...l.-l  nf  iintu'i  1IIW  ot  rhild  nf  11.  before  treatment. 
■  'V  of  sain*"  (.'iiiM?. 
\v  of  ftume  ctui>  ^ix  monthit  after  iFtatmeDt. 

8  Dr.  <  '"ftln'»  ti\p(inMoD  plut*".  upptr  jaw. 
iJr.  Cnlfin'*  ^jipnasiua  piatv,  Jutrer  jaw. 
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Normal   teeth    in   a   normal    iirch    toucb   one   anothet    W 
convex   surfaces,   and   tie   ai^ea   of   cootiict   is    Ten*    flDinU 
crowded  n.nd    irregulur   teetii   touch    eavh   other   b^y  surface* 
not  appropriately  shaped,  niid  over  comparatively  large  »rD*^ 
and   imperfectly   developed  teeth  often  have  not  that  shnf** 
which  f^ives  the  least  poaail»le  area  of  contact  oven  when  the^ 
are  in  proper  position. 

Now,  expansion  \n]]  do  good  only  to  a  certain  point  ^ 
that  la  to  say,  it  will,  by  placjug  the  teeth  in  the  nortual  arck  -* 
bring  their  proper  fiorfaces  into  coutatJt,  but  it  may  not  tuuke^ 
them  other  than  somewhat  tight  together  (ultimately),  atn.^^ 
aome  degree  of  expannion  may  often  be  advautayeoiislv'''^ 
employed  in  addition  to  eTtraction, 

All  teeth  move  a  little  in  their  sockets,  and  so  rub  agaiust 
one  another.  W^hen  the  contact  surfaces  are  amall  and  in 
the  right  position,  this  does  no  hartn  beyond  rubbing  smaJl 
flat  facets  ;  but  when  the  area  of  contact  is  wide,  then  attritiuu 
of  the  surface  of  the  enamel  becomeM  miBchievoua. 

Hence  the  thoughtful  practitioner  will  not  allow  himaelf 
to  be  misled  by  the  ideji  that  every  individual,  with  or 
without  due  jaw  spaee,  ought  to  have  ttiirty-two  teeth 
preserved,  no  matter  at  what  cost  of  weiyiiig  plates  niid 
the  like;  and  it  umy  further  be  remarked  that  the  wlmle 
facial   rej^^on    ia   often    so   modelled    a&    to    neceasitat<j   nmidl 
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be  iisvd  either  acting  directly  upon  the  teeth,  without  any 
pltttc,  ur  in  coujuuctiou  with  a  pliite,  a  split  or  detached 
portiou  i)f  which  it  impiii^res  upon.  Tlie  laiU^r  phui  is  pre- 
fefmble,  fta  beiug  leas  likely  to  injure  the  teeth,  aud  alao  as 
rcndfring  The  attachment  of  the  screw  more  eusy.  Of  course, 
care  uuist  he  taken  to  ett'cctniiUy  secure  the  screw,  lest  it  be 
vimUiiwed- 

lu  n»T  own  practice  I  very  rarely  use   a  jack-sicrew,  as  I 
Srefttiy  prufer  uume  Of^ent  in  eouatiiut  operation,  such  as  some 
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witi  of  spring ;  yet  there  are  a  few  cAses  where  it  ansMers 
"'iniimbly,  for  its  power  is  greater  than  that  of  any  other 
''•''ice  iu  general  use. 

■Au  apparently  neat  method  of  regulntin;;;  teeth  has  been 

'•Vcnat^d  by  Dp.  Kjirrar  (Dental  Coamorf, /'«-**//«),  which  consists 

[*  UtL'Lching  to  the  tooth  to  l)0   moved  n  l>elt  of  gold,  which 

•xudo  to  embrace  it  tightly  by  a  thread  and  nut,  aud  the 

F**>Mrtr  is  then  nppliod  to  the  belt.     In  my  own  hands,  how. 

t^Vwr.  these  little  iippliancoi  have  not  pmved  as  useful  as  they 

iP*"otni»cd.  and  I  have  virtually  abandoned  their  employment. 

There   are.   however,  a  few  cases  in  which  it  ia,   from  the 

*«**i|ic  i>f  the  crown,  almost  !ni|M>8sibIc  to  ^ct  any  removable 

^pfiliaucc  to   act   upon  it  in   the  direction    desired  ;  iu  flueh 

<:*s(c»  Dr.  Farrar's  method  may  be  employed,  or  n  belt  with  a 

loop  or  tng  attached  cemented  on  with  a  phosphate  cement, 

4Dd  some  removable  appliance  made  to  act  upon  the  belt. 

Or,  in  still  rarer  caws,  it  may  be  justifiable  to  bore  a  small 
Ikolc  iu  the  enamel,  in  which  a  wire  may  get  a  purcluise,  this 
hole  being  subscijuently  filled  with  gold.  It  need  hardly  be 
Mid  tliiit  this  \h  au  extreme  lueasure,  and  on  uo  account 
iihnuld  u  hide  be  made  on  any  surface  wliich  is  not  fully 
exposed  and  fairly  exempt  fn»m  the  possibility  of  the  filling 
fiiUtng. 

In  addition  to  the  metho«l  of  gradual  correction  of  misplaced 
ttfetli,  other  aud  more  heroic  treatment  is  occaBLoually  adopted. 
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Thu^  where  the  axis  of  the  root  of  an  incisor  is  correct,  a***^ 
ther«  13  room  for  its  crown,  but  the  tonth  is  rotated  upon  i*^* 
longitudinal  axis,  the  oijeratiou  of  imiufidiato  tursitm,  that    ** 
to  say,  the  seizing  the  tooth  in  a  pair  of  forceps  and  forcibl^'' 
twisting  it  round  is  sometimoa  practiaod. 

It  noight  have  been  anticipated  that  such  a  procedure  voul^ 
be  followed  by  the  death  of  the  pulp  and  conBeqneOt  alveola  *" 
abscess  ;  but  this  untoward    result  happens  very  nvrely,  ati*^ 
may  alniost  always  be   avoided  by  porfonniug  the  operatio*^ 
only  on  thoroughly  favourable  cases. 

Before  deciding  on  forcibly  twisting  the  toothy  the  opemto^^ 
should   satisfy  himself  that  there  ia  sufficient  apace  for  th^?' 
crown  in  its  uew  position^  and  also  that  the  direction  of  th^^^ 
root  is  such  that  it  will  allow  of  the  crown  ranging;  regularlj^ 
with  the  surrounding  teeth. 

The  most  favourable  [ierir>d  for  its  performance  appeare  t^- 
be  the  age  of  nine  or  ten  y<?ars^  when  the  teeth  are  fiilly 
erupted,  but  their  sockets  have  not  yet  attained  their  full 
strength.  I  have,  however,  suecesafully  twisted  the  central 
inciaora  in  a  patient  aged  fiftectt,  and  in  sevi^ra!  instances  in 
patients  aged  thirteen  ;  but,  as  a  rule,  it  should  Iso  done  at 
a  nuich  earlier  age,  for  the  sockets  become  very  dense  and 
unyielding,  so  much  so  that  in  several  catjes  1  have  flailed  to 
move  the  teeth  with  any  degree  of  force  which  it  haa  seemed 
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The  inBtruiDPUt   used  should  be  a  pair  of  stmight  inciBor 

ip*,  the  WnficH  of  which  should  he  prowntCMi  from  chipping 

cuamel  hy  tht?  intfrjiositioii  of  some  soft  &ul»8tjuice.     .Some 

vperatore  n«e  a  slip  of  sandpaper  for  the  purpose  ;  others  use 

r.  litit  this  is  apt  to  slip.    A  piece  of  thick  lead  foil  atisweps 

pur(>uBe  very  well.und  is  five  from  the  ubjectlonB  which  :ipply 

tothooUwr  two.     The  tooth  should  be  firmly  (rra»f>ed  at  the 

e^ceofrhe  gum,  nud  bteudily  twisU'd  in  the  desired  direction 

until  it  is  felt  to  yiehl :  uo  alteutpt  should  be  made  to  htoseu  it 

^J  tffisiiii^  it  altoruatc'ly  in  (tppusite  tlirections,  as  has  been 

done  hr  some  operators,  as  this  Ifmaening  is  precisely  what 

^bdesiruble  to  avoid  as  far  as  is  possible.     Aa  the  tooth  nu 

wing  released  H]^HngH  back  somewhat,  it  is  generally  necessary 

'^  tttiMt   it    Kuuicwhnt    farther  tliim   into  its  normal  ]>ositiou. 

""ere  the  tooth  hiw  to  l>e  twiste<l  through  a  quarter  of  a  circle 

*^  *  winewlmt  old  subject,  the  resistance  will  sometimes  be 

^ry  considerable,  and  I  have  in  several  instances  obtained  a 

'loivjyjfhly  Biitinfactory  result  by  turning  it  thmugh  otdy  half 

•quired  distance,  and  allowing  it  to  get  firm  again  ;  then. 

the  lapse  of  a  fortnight  or  three  weeks,  completing  the 

by   twisting   it   through    the    remaining    distance. 

fh  on  the  first  occasion  tlie  resistance  may  have  been 

great,  the  tooth  generally  yields  very  rcjidily  to  the  secund 

*^^^iuptt  and   I  think  such  a  course  preferable  to  the  use  of 

^*^Ty  great  force  iu  order  to  complete  the  operation  at  the  first 

*^*<stnpt. 

^berc  is  generally  very  little  bleeding,  and  not  much  paia 
*'*«mlting  from  the  operation,  though,  of  course,  the  tooth  is 
**mewhAt  loose  and  tender  at  fir»»t.  In  order  to  ensure  it 
being  left  at  perfect  rest,  and  retained  in  its  new  position,  it 
!■  advisable  to  employ  a  8plint  of  some  soit ;  an  etttcicnt 
uid  easily  applied  splint  may  be  made  by  bending  up  a 
»Iip  of  metal  so  as  tu  loosely  embrace  three  or  four  teeth, 
uud  fixing  it  with  a  lining  of  softened  gutta-percha  or  phos- 
phat4:  txiuent. 

This  should  l»e  worn  for  forty-eight  hours  at  least,  or 
longer  if  the  tooth  remains  very  loose  ;  and  it  is  safer  to 
confine  the  (latiout's  diet  tn  soft  things  for  a  day.  The  extreme 
teuderness  and  It^oscneHs  wdl  pass  otl'  in  a  day  or  two,  when  the 
iiup  nf  the  LTiitra-percba  splint  may  l>e  discuntiuued.     If  there 
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is  swelling  find  tendemesa  over  the  aocket,  this  may  be  paiiit^^ 
strongly  with  tincture  of  iodine,  or  n  leech  applied;  but  tl** 
negeasity  for  any  8ueh  treatment  seldont  arises. 

I  am  acquainted  witli  oue  Ciiae  only  in  which  iiecroais  of  t!»  ^ 
ttx)tb  ensued  ;  the  patient  waa  u  child  of  suitable  ape,  but  w»^ 
n  hospital  patient,  fippnrently  not  mnch  tended  by  its  parent^^ 
and  probably  no  cftre  was  taken  after  the  operiitioti  to  fu'eservi^' 
the  tooth  from  movi^ment.     In  this  case,  I  bclievej  the  pitli^^ 
cavity  was  drilled  into,   thron^^h   the   Ungual  surface  of  th^ 
crown,  nnd  the  root  filled  with  cotton-wool  steeped  in  carbolic- 
acid.     This  treatment  was  perfectly  Buccessful,  aiid  the  t«x>th 
after  n  short  time  became  firmly  fixed  in  its  socket.     I  do  not 
know  through  what  distance  the  tooth  was  turned^  nor  whether 
it  offered  more  than  usual  reaistanee,  but  the  untoward  resntt 
was  attrihuted  to  the  waut  of  proper  c^nre  exercised  after  the 
operation.     But   on   the   whole,   the  operation   of  immediate 
torsii>n  is  one   which  is  only  adviaable  when  for  8t»me  reason 
or  other  the  rcctifieation  of  position  bj  means  of  plates  m  not 
avfttlftble. 

Another  plan  of  treatment  which  has  been  proposed  and 
practised  in  a  few  eases  with  success  is  to  weaken  the  sricket. 
on  the  side  towards  which  the  tooth  is  to  be  moved  \ty  a  cut 
or  cuts  with  a  circular  saw  in  the  dental  en^ijic,  and  then, 
9eizin)L:  it  with  a.  pair  of  forceps,  to  forcibly  caiTy  it  into  a 
id 
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tb*  largs  opeo  Bookets  will  allow  the  growing  teeth  to  be  easily 

i  forward,  and  those  |nirtR  of  the  Bockots  as  yet  unformed 

'  11  lie  developed  in  accordance  with  the  direction  given  to  the 

twih.    So  soon,  therefore,  as  it  is  discovered  that  the   upper 

Jfcl)  within  the  lower  front  teeth,  the  treatn\ent  nmy  be  com- 

»Mo<J.     If  meiMures  were  adopted  prior  to  the  esttiMishnient 

"^  invg\»Ur  antagonism,   we  should  perhaps   be  effecting  by 

""^cfianical  interference  that  which  nature  would  have  acoom- 

plisheii  with  much  less  inconveuieuce  to  the  patient.     Few  can 

e  fdilcd  to  remark   the  much  greater  prevuleuce  of  irre- 

ity  in   the   permanent   teeth   alwut    the    time   of   their 

enip^Q  i\iQjx  at  a  later  period,  in  that  class  of  soeiety  the 

■"ttftbers  of  whieh  do  not  avail  themselves  of  the  servioea  of 

^  dentist,  excepting  when  the  preflence  of  an  aching  tooth 

•^  >w  longer  be  Ixime.     That  in  many  instances  teeth  which 

*    their  first  appearance  through  tlie  gums  hold  an  objection- 

*"•«  position,  will,  if  left  to  themselves,  ultimately  full  into  the 

P'^pkor  line,  is  a  fnct  sufticiontly  well  estjiblished  to  warn  us 

f^''**-iiiflt  iuterfurouce  until  it  is  clearly  sliowu  that  our  assistance 

^    *XH]aired.     This  is  especially  applicable  to  the  cose  of  the 

**f*tN?r  canine  teeth. 

■**'rom  the  frequency  with  which  irregularities  are  remedied 
■fcature,  it  hiis  boon  supjjosed  that  there  is  a  strong  inherent 
lency  towards  the  ^vssumption  of  a  normal  position,  and 
A  teetii  will  in  consequeuee  of  this  tendency,  all  mechanical 
**^l4u.*le»  lieing  removed,  take  up  a  reikTulur  arrungement. 

And  ulthougli  no  one  can  doul>t  for  a  moment  that  there  is, 
^d  muat  be,  a  controlling  iutlueuce  iu  the  organism  tending 
^i  its  oasumptiou  of  its  typical  form,  yet  the  existence  of 
^rtain  meohanical  agencies  which  aro  in  constant  opcnition^ 
uamely,  the  pressure  exerted  by  the  tongue  and  by  the  lips, 
Diusn-  be  bonic  iu  mind.  If  any  tooth  projects  outwards  or 
uiwanJa  beyond  the  line  of  the  surrounding  teeth,  it  will 
ohrtrjudly  Huntain  more  than  its  share  of  the  pressure  exerted 
by  the  muHi'lcs  of  the  lips  or  of  the  tongue.  And  as  the  lips 
uvi  Uitigue  act  evenly  and  symmetrically  on  every  part  of  the 
alveolar  arch,  their  action  will  obviously  tend  to  the  correction 
•f  mnf  irregularity  that  may  have  occurred,  if  a  regular  dis- 
poeitiuu  uf  tlio  teeth  bo  not  rendered  impoesiblo  by  waut  of 
nacc.  or  oth«r  m.-ch  oiicul  i'l'»«taclu. 
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The  miiades  af  the  toii;^ue  in  its  varied  movementa  exert-  ^ 
more  powerful  influence  than  those  of  the  lips  ;  and  thus  ^^ 
happens  that  a  tooth  placed  inside  the  arch  is  fai-  morequieki^ 
pushed  into  its  normal  position  by  the-  operation  of  uattir**" 
forc^aa  thiui  one  which  lies  outaide  the  line.  The  natural  teff^^" 
dency  to  perpetually  fidg^et  with  the  ttnigne  nnythiog  ehar"^^ 
or  prominent  in  the  mouth  may  perhaps  here  come  into  pla.;^ 
ndvantageoTlsl3^  A  very  slij^ht  fttnount  of  force,  if  only  t  "■ 
be  constantly  applied,  is  Buflieient  to  alter  the  positinu  of  t^ 
newlj-enipted  t^oth  ;  and  this  even  pressure  of  the  lip*  auc^ 
tongue  is  probably  a  chief  ageucyj  not  only  in  correcting  an^'^ 
irrc^larity  that  may  hayo  ariaeii,  but  also  in  det^rmiutug  th^^ 
regular  arrangement  of  tbe  teeth  duririj<  their  eruption,  where^'' 
uo  mechanical  obstacle  interferes  with  their  even  diBpoeition. 

8ome  difference  of  opinion  exiata  as  to  the  beat  mode  of~^ 
pressing  the  teeth  outwards.  The  older  method  of  procedure, 
still  a  fiivoLirite  method  with  liomej  conaiated  in  fittin;^^  a  nietal 
plate  tf)  the  lower  teetb^  ffora  the  upper  surfAoe  of  whjch  a 
plate  of  metal  projected,  which,  on  closing  the  mouth,  passed 
behind  the  teeth  whose  position  required  change.  lu  fact» 
the  lower  teeth  were  by  this  process  artificially  letigiheued  iind 
turned  inwards,  and  coiiaeijuently  tiie  amount  of  force  eAertwi 
upon  the  misplaced  teeth  depended  entirely  upon  the  voluntary 
aL'tion  of  the  lower  jaw  in  closing  the  month.  In  many  caaes 
hod  of  treatment  will  bs  Buccessful^  bnt  it  is  slow,  and 
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iftMllov  drawer,  the  front  of  which  has  been  removed^  and  so 

[Hvportioned  ah  regards  the  upper  luul  lower  surfaoes  of  the 

pJ«t4;  in  wliich  it  is  cut,  that  the  section  of  wood  will  not  fall 

oot  iiitfi  the  montli.     The  wotKl  slioultl  l>e  fitted  to  the  cavity, 

•nd    left  K   little  thicker  at  that  end  which  lies  towanU  tbe 

^"tt.     If  the  pliite  be  uicely  fitted  to  the  teeth  which  it  cajw, 

't  will   ordinuriiy  hold  in  very   tightly  b^'  springing  it  over 

t'lttir  cruwns ;  and  in  order  that  it  may  tlo  so,  Mr.  Woodhonse 

'liu  the  habit  of  cuitin;^  grooves  into  tlie  plaater  model  at  the 

•Wclcs  of  the  temporary  teeth,  and  then  vulcanising  upon  the 

ttwviel.     Tliese  grooves  should  correspond  to  the  edges  of  the 

cu»ii.s  upon  the  lingua!  and  labial  aspects  of  the  temporary 

^•^liftre,  Itut  they  tshould  not  extend  in  between  the  teeth,  as 

^w*y  vfOiild  Cause  great  soreness  were  they  to  result  in  the 

'*ilo:jitute  pressing  on  the  tongue  of  gum  in  this  position.     But 

**^    trhe  labial  and  liugunl  ii8]>ects  of  tlie  crown  ridges  upon  the 

"*lo;aiute,    which  pass  just   beneath  the  abrupt  bulge  df  the 

^'^'^^nol  upon  the  temporary  tooth,  do  not  cause  pain.     How- 

''*^^*',  if  a  gwd  and  suitable  model  have  been  obtained,  this 

•*30ung   of  it    is   not   necessary,  and   Dr.  Coffin  advocates 

ly  the  use  uf  gutta-perchii  for  taking  all  impivssions  for 

aiiig  purposes,     Ciutta-percha,  owing  to  its  low  spocilic 

•t,  can  be  employed  very  hot,  and  therefore  very  soft ;  he 

nmends  that  it  be  thun>ughly  softened  in  very  hot  water, 

in  the  tray,  and  the  tray  and  its  contents  dipped  into 

'*«!  water  and  held  there  a  few  moments.     Xo  great  excess 

[•*^Vjuh!  be  used,  and  the  tray  having  been  firmly  presHed  up, 

*^J%t  by  the  patient  biting  it  liome,  it  is  to  be  after  a  little  time 

*'**rupily  reuiovod  and  at  once  placed   in  cold   water.     If  by 

*^<^ridcnt   there   l>c  any   considerable  excess   hanging  over  the 

^*ftck  of  the  Lray»  this  should  be  carefully  stipported   till   it 

««•  cooled^  \q6X  by  its  weight   it  drag  tiie  back  part  of  tlie 

^pressifm. 

But  if,  owing  to  the  uufortunate  slope  of  the  teeth,  or  their 
ftUenco.  or  other  cause,  the  plate  will  not  stay  in  securely,  it 
eu  tie  tietl  in,  and  there  is  a  particular  way  nf  doing  this,  so 
much  prefcridde  to  any  other  with  which  I  am  acquainted, 
tbst  it  is  worth  description  here.  The  plate  having  been 
adjusted  to  the  mouth,  holes  must  be  drilled  through  it  for 
tbtt  admiAftiun  of  ligatures,   which  may  be  passed  rouud  Qa\!\ 
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tied  to  one  or  other  of  the  molar  teeth  on  each  side  of  tt~^' 
mouth. 

lu  arranging  the  ligatures,  care  uiU8t  be  tuken  that  they 
not  press  upon  aud  irritate  the  guma.  It  will  be  remeuibe 
that  the  gnms  approach  nearer  tu  the  nuisticatiug  surfu 
of  the  teeth  on  the  lingual  than  on  the  labial  side.  Hence  i 
holcfi  in  the  plate  should  be  made  at  the  point  corresponding 
the  free  edge  of  the  gum  against  which  it  resta,  at  the  ci'ii 
of  the  lingual  surface  of  the  neck  of  the  tenipomrj  molarv. 
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The  plate  Ix^ing  out  of  the  mouth,  long  ligatures  are  posse 
round  the  ueoka  of  the  tcini)orary  molars  and  securely  tied : 
it  will  he  found  casient  to  make  the  knot  on  the  labial  aspect 
of  the  tooth,  aud  thou  to  pa^s  the  ends  hack,  one  in  front  jind 
one  behind  the  tonth,  so  that  the  free  ends  hiuig  inwards.  The 
object  of  having  the  ligatures  very  long  is  that  the  free  ends 
may  now  be  passed  through  the  drill  holes  in  the  plate  (which 
is  still  out  of  the  mouth )  and  loosely  knotte<l  together,  so  that 

(*J  Showing  n  riJcaniU?  plate  fitll*H3  to  the  upper  jaw,  for  the  purpose  of 
forcing  otitwiird^  the  centnii  iucisura,  Thu  vulcauite  w  left  suffirienllv  thick 
ovt-T  tbe  niiiAtiLiitiiig  surface  ol  the  Uiitk  tt-eth  to  prevent  the  lower  U-i-tli  (rum 
tuflucDi'iiiir  those  to  Ik*  operated  upon.  The  plute  is  retained  by  liffaiure* 
pftM4e<l  tbroug-h  the  vulcanite  and  rouud  the  trmi>orarv  molan  ;  ptistent?r 
t4>  the  centrnl  Juciaorn,  the  apcrtnros  of  the  cclU  for  tbe  reception  of  the 
compri'swMl  wjmmI  are  shown. 

Bi'l'iir  the  tiKiinp,  a  action  of  the  ports  iu  titu  is  girun,  showing  the  c«U 
in  \\a  length,  with  the  piece  uf  wood  removed  and  placed  uaderneuth. 


UETBOhS  EMPLOYED  FOR  TffE  nEGULATLyo  OF  TEE  TIT,  133 


tbey  may  remain  whilut  the  whole  process  is  repeated  on  the 

other  aide  of  the  roontli.     The  plate  is  then  put  in  and  held 

firmly  borne  whilst  the  ligatures  lu'e  pulled  up  tiiut  und  tieii. 

the  kuoU  being  on  tlie  lingual  Kurfuce  of  the  pliite^  which  will 

then  be  quite  securely  held.     If  those  precautions  be  observed, 

t^   ligmtures  when  tietl  will  patis  in  a  straight  line  from  the 

U>iitj  surface  of  the  tooth  to  the  Ungual  surfiicc  of  the  plate, 

without    int4?rfcring   with  the  (j^ums.     In  selecting  the  teeth 

^^oiitiil  which   the   ligatures  are   to   be   passed,   we   must   be 

Kuicicd  by  the   forms  and  the  position  of  the  teeth  available 

■ot"  the  pnrpoae ;  but  should  the  temporary  molars  be  present 

H  ^-jllbe  well  to  make  use  of  tiiem  in  preference  ti>  the  per- 

^«**ieDt  teeth.     The  abrupt  termination  of  the  enamel  renders 

'■•^iji  pniticularly   siiit^ible   for   the   jjurpose,   and    the  short 

[J*^^iod  during  which  they  will  be  retained  renders  their  injury 

rjfttterof  little  cou8e(iuencc. 

'5i)'  the  foregoing  mciins  the  plate  may  bo  firmly  fixed  in 

er  to  ftftbrd  a  poinf  d'oppiii  for  the  action  of  the  com- 

^*Xswcd    wood,  the  cells  for  the  reception  of   which   will   be 

'"•*nied  on  the  one  side  by  the  teeth  to  be  moved,  and  on 

'**^  iither  three  sides  by   the   plate.       After  compressing    in 

vice   for  some  hours  a  piece  of  dry  willow,  plane,  or  some 

'^lier  soft  wood,  so  placing  it  that  the  ctjmpressiou  may  take 

***«ce  (Mirrdlel  with  the  grain,  small  strips  may  be  cut  off,  and 

•>.'m  these   fragments  must   be  prepared  which  will  fit  with 

**iiidcrate  accuracy   to   the  spiices   formed    by   the   plate   and 

^^tith,  taking  care  that  the  grain  of  the   wood   nins  pnrallet 

%ith   the   long   axes  of   the   teeth.      80   soon   as   the   wood 

^mmcuces  to  alisorb  moisture  it  will  expand,  and  in  a  direction 

tmnsverse  txj  thiit  of  it$  grain.     In  expanding  either  the  t<x)th 

in  front  of  it  must  move  outwiirds,  or  the  plate  must  be  driven 

backwards,  and  with  it  the  molar  teeth  to  which   it  is  fitte<i. 

But  as  the  front  teetli  are  capable  of  the  least  resistance,  they 

are  the  first  tu  yield,  and  therefore  gradually  advance  before 

the  uxfuiudiug  wu4xl.     From  time  to  time  the  wedges  must  Ix? 

renewed,  each  now  piece  being  slightly  larger  than  its  pre- 

lUcctwnr  ;  and  as  the  teeth  move  upon  an  axis  situated  near 

the  apices  of  their  reHf>ectivc  routa,  the    receptacles  become 

changed  in  form,  and  it  may  be  necessary  to  modify  the  form 

'if  the  grooves  in  the  viiJciauite  plate.     If  thU  \tTeoQk.uUcm  \3& 
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in?glectc!tl,  there  will  be  a  ditiiculiy  in  retaining  tbe  wock^ 
aft^r  the  teeth  have  been  moved  froiu.  their  originKl  position. 
When  the  ret-iuirt'd  amount  of  ohang^e  in  poaitiou  la  considenibk, 
and  the  half  of  this  hiia  been  gjiined,  it  may  be  necwasury 
to  disciird  the  origiiml  plate,  and  8iibstituttf  a  new  one  fitted 
close  to  tlie  ttjcth  opemted  upou,  m\  sa&  to  lidmit  a  tliim^cr  aod 
more  niiinagejible  wedge  thaii  that  which  would  have  l>een 
required  bad  the  trcAtmoot  been  continued  w'itb  the  firgt  made 
apparatus. 

It  13  doubtful  wiietber,  as  a  general  rule,  more  thjiu  two 
teeth  Clin  be  adx-antageously  operated  upon  at  the  same 
time.  If,  for  instance,  the  four  inoisora  are  involved  in  the 
irrc^^ulnrity,  it  may  lie  desired  to  pusli  forward  the  ccntrat 
teeth  first,  and  then  move  the  Inteitit  teetb,  or  m-s  vtrft^. 
Hut  in  adopting  this  plan  we  inuat  not  negleet  to  take  moaus 
to  [jrDvent  the  tyeth  fii*st  opcrjvteJ  upon  from  retreating  to 
their  old  place  while  the  otliera  are  l^ing  forced  Forwatvi 
lliia  may  he  accomplished  liy  iu^serting  into  the  v>ik*anitc 
frftme  pegs  of  wood,  the  free  euda  of  which  rest  upon  the 
bficka  of  the  mov^  teetb.  In  thta  application  of  the  wovA 
the  cud  of  the  gi'uiu  will  re^t  upon  the  tooth,  uud  iva  there 
ia  but  veiy  alight  expansion  Icnifthwiae  of  the  {j^tuiQj  the 
teeth  will  be  simply  heUl  in  position. 

Instead  of  using  blocks  of  compressed  wood  in  Buitable 
chan^bcrs.  the  plate  may  be  vulcanised  solid  in  front,  and  hi^lea 
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Or  sprtugs  of  pittno-wire  may  be  used,  »  separate  one 
unpitlging  OU  each  tooth  ;  if  piano-wire  be  used  it  should 
n«i  \Mi  loo  thick,  as  a  better  result  i«  got  In-tui  a  thinner  piece 
vitH  n  good  deul  of  spring  upon  it  than  from  a  thieker  uud 
stitTer  pieoe.  A  spring  of  piauo-wire  hliould  always,  if  tspace 
tillai^*^  have  a  complete  apiral  turn  somewhere  iu  its  eoui-se. 
^tbis  greatly  increu^cts  its  elbcacy. 

(Uste&d   uf   usiug   vulcanite,  metid   nmy   be   used   for   the 

plate  ;  i>ut,  tia  a   Mile,  it   is  neither  dcsimblc  nor  noceasai'y, 

"xi   htw  almost  piwsed  out  of  use.     Tiie  molar  teetli  4>n  either 

wilo    may  be  cupped   with   vulcanite  or  gold,  the  caps  beluj^ 

jn^dc  80  that  they  ht  tightly  upon  the  teeth.     From  these  a 

**'*<1  Kji  metal  is  extended  iu  front  of  the   teeth.     Holes  are 

"*11<?«J  in  the  band  opposite  to  the  teeth,  and  stn»ng  silk  tliread 

*  Pitted  round  the  neck  of  each  tooth  and  tlirough  tlio  oon-e- 

^•^^i^diug  hoU's,   and   tied  tightly  on  the  outer  surface  of  the 

'*^*^<J.    The  teeth  will  by  degrees  he  diiiwii  towur<l8  the  bmid, 

***^    tliu  process  ia  a  slow  one,  and  requires  frequent  renewal 

'     ■t^lit  ligatures. 

^^    have  commonly  used  vulcanised  rubber  rings  in  the  place 

^itk :  with  this  niateriid  the  tension  is  more  uniform,  and 

*  rencwivls  need  not  be  made  so   frequently.     The  fixing  of 

*  indm-rubber  to  the  baud  may  be  a  difficulty;  tying  is 
^^Jtnicticable,   aud   hooks  could  not  well   bo  used.     1  found, 

Vever.  that  by  cutting  tine  slits  with  a  hair  saw  obliquely 

*^lf  thn.'Ugh  the  metal  baud,  aud  then  passing  the  two  ends  of 

'^^*   ruhltor  in    a    state   of   tension    into   them,    the    ligatures 

^*^re  firmly  retained  ;  or  rublier  rings  may  be  attached  to  the 

•*^rby  loofjiog  them  round  the  bar  and  through  themselves. 

A  simple  method  of  hringing  tcoth  forward,  which  ia  par- 

^culnrly  applicable  where  the  others  would  be  the  better  for 

'**fing  uirricd   back  a   little,  is  to  take  a  stout  band  or  ring 

^f  jwtticient  length,  aud   ligaturitjg  it  firmly  at  each  end  to 

strong  teeth,  wind  it  m  and  out  Ijeiweeu  the  teeth  to  be  moved, 

t:>trrying  it  behind  those  which  ueed  to  couie  forward  aud  iu 

front  of  those  which  need  to  go  back.     In  selected  cases,  where 

ftufficicut tension  can  begot,  this  metho<l  works  well ;  instead  of 

ligaturing  the  ends  to  the  neighbouring  teeth  this  elastic  Uiud 

cjui  l*e  held  by  suitable  attachments  tu  a  plaie. 

The  appliance   of   a   nn^tal   bur   of    regular  form,   with   or 
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without  a  plate,  to  which  the  teeth  are  pulled  up,  is  mode  greo.^ 
ii8e  of  hy  many  practitioners  now ;  it  is  a  very  old  met 
which  fell  out  of  favour  und  has  again  come  into  use. 

It  ia  obvious  that  if  the  bar  have  the  form  of  tlie  regal 
arch  and  all  teeth  which  do  not  touch  it  are  dragged  up 
it,  a  good  result  is  attaiued.      TJio  stiff  bnr  may  be  outsit 
or  inside  the  arch  as  required,  auti  it  may  be  secured  at 
ends  by  hands  round  molar  teeth,  by  a  plate,  or  by  varioi 
mcthoi^la  that  will  occur  to  those  employing  it. 

In  the  place  of  silk  or  elastic  ligatures,  Dr.  Angle,  who 
has  made  great  use  of  it,  employs  tine  brass  wire,  which  is 
passed  round  the  tooth  and  the  bar,  and  is  then  twisted  up  to 
the  required  tightness. 
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A   tooth   which  hiui  originally  stood  inside  the  bite  Q 
moved  till  it  stands  outside  will  commonly  be  prevented 
losing  its  new  position  by  the  occlusion  of  the  t^eth,  but  if  it 
not  securely  held  by  these,  it  will  require  a  retaining  plate. 

A  retaining  i)late  useful  for  a  variety  of  cases  is  h< 
figured ;  when  it  is  uuHesirable  to  cap  the  teeth  the  band  may  be* 
brought  out  to  the  outside  of  the  teeth  through  any  gap  thnt 
exista,  or  if  there  is  no  gap,  behind  the  lust  tuoth  \i\  the  mouth- 
Sometimes,  however,  it  will  lie  found  that  tlic  back  teeth 
of  the  u[>per  and  lower  jaws,  from  having  been  kept  apart 
during  the  treatment,  liuve  lost  their  proper  antagonism.  They 
become  raised  in  their  socketa,  and  j)reveut  the  front  teeth 
from  meeting  eaith  other;  under  these  circumstances,  those 
portions   of    the   vulcanite   plate    which   extended   over    the 

(I)  Hhowv  a  pUt4>  cHppinj;  the  molar  teeth,  with  a  baod  extending  irora 
thom  is  froDt  ot  the  iucuont. 
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aHticatiug  surfaced  of  the  back  teeth  raust  be  removed  so  as 

•lioff  tht*  tc«Th  tK)  come  in  contnct,  while  the  plat«  prevents 

if^mt  Usel\\  fj-um  fidliQg  back  into  the  former  position.     lu 

•  'rw  (Iats  tiiu  proper  uutjigoniam  will  be  restored,  and  the 

re  limy  be  disi^inled. 

c.c:\\i  iu  thufie  caaes  where  the  antagonising  teeth  servo  for 

QuintAining  the  position  acquired  by  mechanical  interference, 

f^Uliun  plates  must  be  worn  for  many  months,  and  whatever 

^J  Ire  the  niuteriid  used  in  their  construction,  the  teeth  tr» 

Mich  iliey   are   attaeheii   gain    nothing    by    Inking  ho    used. 

*rtMlic  Ijunds  encircling  natural  for  the  support  of  artificial 

'*Pth,  not  uucjjiumoMly  pn>duce  injury  to  the  former  ;  and  it  is 

"'''  to  infer  that  wben   in  protracted  cnaos  regulation  plates 

"**    retained  by  similar  means,  some  amount  of  mischief  may 

'*'**lt.    Hence  there  are  many  who  condemn  the  use  of  uietal. 

«i»e    quebtion   arises   aa   to   whether  vulcanite  is   rcilly   less 

''•JUrioim  to  the  invested  teeth  than  gold  ;  and,  jud^'ing  from 

^^   ex|*rience  gained  by  watching  the  efl'ects  of  artificial  teeth 

*'^tmi'te<!    with   each,  I   think    we   shall    be  constrained  to 

^'^^Vrer  decide«ily  in   favour  of  tlie  former.     Still,  l»eforo  any 

'*r**vciable   hurt   can   be  ]>rod\icecl,  the  frame  must  be  worn 

tt  long  time,   and  supposing  it  can  t>e  attached  to  tem- 

'    *~*iry  teeth,  thia  consideration  need  not  influence  otir  selection 

t        ^he  fnrra  of  appliance. 

I        ^n  describing  the  treatment  of  the  first-meutioued  simple 
***»n  of  UTegularity,  it  has  been  aitsumed  to  b©  desirable  to  so 
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**^^ise  the  bite  by  capping  the  molar  teeth  ns  to  disentangle  the 

^l^per  teeth  from  the  lower  incisors,  whicli  would  hinder  their 

''^rTvard   pasflage.     Ihit  it  is  not  absolutely  necessary  to  do  so; 

^'lirn  the  teeth  come  nearly  edge  to  edge  the  patient  will  avoid 

inching  them,  as  they  are  tender,  and  so  they  will  escape  the 

locking  effect.     Dr.  Kiugsley  advocates  this  method;  however, 

1  iJm  nut  think  the  patient  gains  iu  comfort  by  the  abolition  of 

the  capping,  but  the  coutrarj',  and  tlmt  is  really  the  only  point 

to  Iw  considered,  as  such  plates  are  not  worn  long  enough  to  do 

injury  by  covering  the  teeth,  or  by  want  of  cleanliness,  which 

fiiny  be  jierfectly  attained  if  the  plate  Vie  removable. 

The  tipjier  central  incis'>r8  will  occ4i8ionally  he  found  to  lie 
IMRrwliAt  widely  separated  from  one  another,  the  fra-num  uf  the 
upiMrr  lip  being  unusunlly  strongly  pronounced,  ax\d  txacetAA^ 
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as  far  as  the  gum   intervening  between  the  two  toeth. 

irregulATity,  though  n  sli^jlit  one,  is  not  very  easy  to  remcdj 
for  the  division  of  the  frcenurn  witli  scissors  is  not  followed 
aapeetiy  wnsting  of  the  band  Mhich  is  visible  upon  thegui 
In  one  cnse   I   whs  not  successful  in  bringing  and  keeping  tl 
teeth  together  tnitil  1   had  destroyed  some  of  the  iuterveuii 
gniu  with  fuming  nitric  acid.     This  condition   was,   I   think: 
first  i)ninted  out  by  Mr.  Moon. 

Trvftjuhtritt/  in  tkr  poniiion  of  the  laicntl  tnciann. — In  the  «p| 
jaw  these  teeth  may  be  misplaced  In  the  same  direction  as  tlul 


Ft...  70.  (•) 


described  in  tlie  preceding  pages  in  connection  with  mrtli>osition8 
of  the  central  incisors  j  benoe  the  descriptiou  which  has  served 
for  the  one  may  be  applied  to  the  other  series  of  deformiti 
Perhaps  the  most  ctmimun  form  (if  irregularity  of  the  hitera 
incisors  is  tliiit  in  which  tliey  ttike  a  pusterior  ])Ositiou,  the  mei^ial 
edge  of  each  lying  behind  the  coutiguous  side  of  the  c-entral 
incisor,  and  the  distal  edge  behind  the  niosial  side  of  the  canine. 
In  the  example  ligure<l  the  teeth  have  retained  the  position 
assunit'd  during  their  development,  when,  from  the  insuttieicnt 
size  of  the  anterior  part  of  the  arch,  tliis  or  some  other  form  of 
displrtcoment  wiia  a  necessity.  The  canines  here  hold  the  place 
wfnch  Hliuidd  have  been  occupied  by  the  lateral  teeth,  but  had 
the  lattur  taken  their  iiurmid  position,  the  foraier  would  liave 
been  thrown  out  of  the  dental  liae. 


ran 


(')  Shiiwinjf  ihv  laU-ral  iiKi*ur-i  pW-ed  iutPTiial  t(t  thi^  (U'ntal  nrcli,  tie 
Hlvtuliir  urch  boiug  cuutnu-Wd.  This  ilLustnitioii  is  tiikeii  tVuiu  h  oust  oi  the 
mouth. 
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^Vr  muft  not,  however,  tn  endeavouring  to  trace  the  cause  of 
Dww  inUftlucHineut,  in  vusea  like  the  oue  (igurei^,  forget  tlmt 
proper  direction  l»eeu  given  to  the  teeth  us  they 
My  iipiK-iircd  tliroiigh  the  i^ums,  the  alveoli  would 
grown  iij)  with  theto,  and  if  the  hnse  uf  tlio  jaw  had 
iutd  a  auftieieiit  uize,  no  irregularity  woidd  have  occvirred, 
''■w  hiid  the  teeth,  when  within  th©  jaw,  been  Bomewlmt 
""  "   '  ulv  di^jioAed. 

<    cH!»e  from  whioh  the  BUccueiUng  ilhistnition  is  taken, 
l«wt  w  no  indication  of  contraction  of  the  jaw.     Ori  the  out* 
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of  the  mouth,  the  teeth  ore  perfectly  rej^uhir  ;  on  the  other, 
lateral  incisur  aud  the  canine  are  directed  inwards,  and 
wlitm  the  mouth  is  sliut,  l»ehind  the  corre8p<^>iiding  teetli 
^Le  lower  juw.  The  arch  Injiug  at  this  point  beut  inwards, 
*^^  the  alveolar  space  thereby  contracted,  the  teeth,  in  order 
"  fiod  a  place  for  thcrasdves,  have  foired  the  oeutiiil  incisor 
^'^f^ard,  and  driven  its  median  edge  over  the  lohial  surface  of 
«JC  iiJ|()iuinj;;  tooth.  In  this  specimen  we  have  an  example  of 
'^^guJarity  coiwoquent  on  the  teeth,  from  some  cause  (pnt- 
^tly  the  retarded  ejection  of  the  temporary  teeth),  tnking 
M  imprti|)er  direction  ut  the  time  of  eruption,  the  jaw   being 


^•'  lou-ral  tiicitfnr  nnd  ciuiine  iiivtrUil,  anil  the  vential  iuci^or 
ml  m-ion  the  icWuw  UnttU.  tin-  alreoUinirch  At  itA  btiM*  being 
i>.Y  i(>>ti4 1'utiinicuon. 
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normal   m  size ;    in   the   preceding    case,    iiii    illustration  of 
iiTf^'iilarity  conse^iuoiit  upon  a  contracted  maxilln. 

A  slight  tlegree  of  eversion  and  separation  of  the  lateral  fn>m 
the  central  tooth  at  the  time  when  the  canine  is  advancing 
towiirds  the  surface  of  the  jlJuiii  is  far  from  uncommon,  and 
wiien  thu  latter  tooth  is  impetleJ  in  its  progress  by  the  presonco 
of  it3  temporary  predecessor  the  disturbance  of  the  lateral 
incisor  becomes  still  uiore  marked.  The  foUowinjjr  figure  shows 
the  effect  produced  by  the  foregoing  combiuatitin  of  oircnra- 
stances. 
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When,  from  want  of  full  space,  the  crypt  of  the  canine  comes 
to  occupy  a  positiou  iiiiuicdiivtcly  over  the  root  of  the  lateral 
incisor  instead  of  one  between  its  root  and  that  of  the  lucuspid, 
it  has  li  tendency  to  press  inwards  the  apex  of  the  lateral's  root« 
and  by  so  doing  to  make  the  euttini;  edge  stick  out;  if  thing*- 
are  loft  in  this  »tuie  until  the  proper  period  for  the  eruption  of 
the  canine,  the  irregularity  of  the  lateral  will  he  a  little  trouble- 
some to  correct,  and  it  is,  therefi>re,  desirable  to  give  the  canine 
room  to  |)a8s  backwards  as  early  as  possible. 

In  order  to  do  this,  the  oi*dinary  rule  of  not  extracting  the 
temi>oniry  canines  should  be  broken  through,  and  ifthisap|>ear  to 
be  insufficient  to  allow  the  canine  to  get  back,  the  firet  bicuspid, 
unless  such  a  course  of  treatment  be  otherwise  contra- indicated, 


(*)  Showing  the  t»tenil  incisor  priisml  uut  uf  the  DornuU  |KMition  hy  the 
mni'ue  in  it<(  deitrf^nt  to  the  ntrfftce  ul  the  ^im.  'Plitf  prttwm.-e  uf  th«  Uini- 
porary  eauiue  baa  in  this  specimen  occaoiuueii  the  pvnnnueut  touth  tjiking^  tbo 
oblique  direetiuu. 
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mar  bo  extracted.  It  is  not  generally  known  that  this  mny  be 
Jont',  not  only  with  perfect  safety,  but  even  oftentiraea  with 
fttlY&ntoge,  before  it  has  been  eniptcd,  and  even  before  the 
tcinporary  molar  has  l>eeu  shed,  by  removing  the  terapt>rary 
}ih,  luul  ihrujiitiug  up  a  fine  pair  of  sttimp  forceps,  with  wtiich 
hifuapid  may  be  reached  with  surprisingly  little  disturbance 
of  ihe  surrounding  parta.  I  often  resort  to  this  procefltire  in 
caia  where  the  first  permanent  molars  arc  sound  and  space  is 
fittUy  needed,  and  with  most  excellent  results,  as,  the  space 
WH(f  (civen  at  such  an  early  date,  the  teeth  accomnnxlate 
themselves  exceedingly  well,  and  I  am  convinced  that  in  many 
umb  I  have  avoided  the  subftequent  wearing  of  a  plate  which 
*'HiKl  otherwise  hare  lieen  inevitable. 

\^heu  the  conical  form  of  the  canine,  its  crown  being  so 
potttty  wider  than  its  iM^^miewhat  dattened  fang,  and  the 
'^'^^'S^y  pT^niinent  convexity  of  its  median  side,  are  taken  into 
•ccacfiint,  we  shall  not  be  at  a  loss  to  see  how  during  its  descent 
«©  riMit  nf  the  latt'ral  incisor  is  presse<l  upon,  and  its  crown 
ooo*ei|ueutly  forced  out  of  position.  Instances  are  not  wanting 
'"  wliicli  the  root  of  this  tooth  has  been  more  or  less  absorbed, 
"*  'tinke  way  for  the  canine  ;  and  I  have  an  example  in  which 
"'®  nxil  has  been  bent  during  its  development,  so  aa  to  form  a 
'^'^now,  within  which  the  convexity  of  the  canine  lay. 

lu  iK)nnection  with  malposition  of  the  canine,  a  H^urc  will 
^  given,  taken  from  a  case  in  which  the  lateral  incisor  has 
^^n  driven  outwards  towards  the  lip  by  the  canine  coming 
^t-on^h    the    gum    immediately    behind    the    former    tooth 

^<P.  173). 

Tnder  such  circuiustrtnces  the  descent  of  the  canine  may 
^Jvaten  to  force  out  the  lateral,  which  may  become  loose  and 
^^qaieitely  tender ;  but  it  will  H|>eedily  recover  when  the  cauiue 
^*i  drawn  away  from  it,  and  the  pressure  reutoved. 

The  principles  which  have  been  laid  down  for  the  treatment 

•if IS  f<*m»s  of  inetrularity  iu  tlie  central,  apply  equally 

Uj  n  .  il  tooth,  whci»  similarly  sitiiated,  excepting  that  the 
is,  A«  respecta  ap]>earuuce,  a  less  valuable  tooth  than  tiie 
an«l  miiy  therefore,  under  ccrtuiu  cirrumstunces,  be  sacri- 
with  le«»s  hesitation.  When,  for  iuHtanco.  the  lateral  teeth 
irc  nituateil  oM  in  Fig,  70,  we  need  not  hesitate  to  remove 
antiLuonism  to  be  uorinal,  and  that  u  mote 
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forward  poaition  of  the  central  teeth  would  leave  a  wide  mter^iil 
between  the  lingual  suifiice  of  the  Upper  ami  labial  snrfaoE'  of 
the  lower  teeth  on  the  mouth  liuing  «liwiefL  But  if  the  ceutrwl 
irici&oirs  in  such  a  l^eiac  also  passed  boljiiKl  tfm  ecirreEipuudii^c 
tet'th  tiftlic  lower  jaw,  it  wouhl  then  be  certainly  rii^Ut  tg  }iu&^ 
ftll  fmr  forwrtnU,  a^  the  i*eiuoval  pf  tho  Juter;il  utcid'^ra  wonw 
lead  to  a  very  unsatifittictory  result.  ^| 

Irrftfulfirifif  Iti  tl^  jn^aitton  of  fhf  mnittf  firt}ih. — Mvrioi^'  f^" 
the  position  in  which  it  \^  developed,  its  crypt  lyinj^  fti.'ll  ivbo'*'*^ 
aiad  outaide  that  of  the  other  teeth,  no  other  tnuth  U  i*^ 
frequently  oat  of  position  when  it  fii-st  emerge*  fVoui  tho  gut"*' 
as  the  tJpper  Civniiie,  o-tid  ao  other  tooth  3t>  frtiquciitly,  wlitr^ 
etn[>tetl  out  of  place,  ^^aiua  a  correct  jioaitiou  without  aa^ 
subaetiueiit  mechaiucal  mterferenee. 

It  is  a  matter  of  every-day  experience  to  boo  u  cnuiue  outsid^^ 
and  above  its  proper  position  at  the  nge  of  ulevun  or  twttlf^Ki 
years,  which  in  a  few  years  asattniea  u  perfectly  r«gulMP^ 
position  without  an}^  troatnient ;  iind  it.  i«  an  eipinlly  eomjutiiB 
^experience  to  see  quite  uuueee&sary  trentnient  xindertflkcM  Ka^ 
reuaedy  whttt  luults  like  ft  consiilerable  and  disfigiiriujf  irre$;«^| 
larity,  which,  if  left  to  itaelf,  would  eventually  hiii*©  c«m» 
perfectly  right.  Ikit  this  will  only  huppeu  if  there  ia  nlmost 
an  adei|uate  spuce  fur  its  reeeption  betwt'cn  the  Utend  incii 
and  thu  bicuHpid.  Apparuntly  the  Hpaco  ib  often  nlit;li! 
lUiTOased  bv  tho  lateral  and  central  iuelinitic'  sliclitlv  forwimi 
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root  VDutd  have  been  forced  through  the  labiiil  surface  of' 
tiif  (Tuin,  (uul  the  crown  would  have  stood  At  a  higlier  level 
lluin  the  convapuuding  parts  of  the  uuighlwuriug  teeth.  To 
Imtt  wi.Tificed  the  lateral  or  bicuspid  for  this  defectively- 
L-lupetl  tooth  would  hiive  Viceri  an  obvious  error;  nud  to  hrive 
the  iiuterior  twjth  outwards  would  hiive  boon  w|uivideiit 
to  jifodiiring  u  deformity  in  the  whole  in  order  to  meet  that 
wlrit'h  Iiiul  arisen  in  one  of  the  front  teeth.  Hence,  ftlthough 
tiwnilc  that  the  canine  should  be  preserved  is  thoroughly  a 
<omid  out',  it  nuist  uut  be  blindly  followed  in  every  cjise,  but 
the  ultimate  prospect  of  getting  it  into  place  must  be  carefully 
ounidnrcd. 

^Hieij  we  Imve  reason  to  Huppone  thut  an  out  or  iu-stamliug 

^nine  in  nut  in  any  way  defective,  yet  the  space  accorded  to  it 

*  insuflicientyund  the  anterior  teeth,  as  reBpects  the  teeth  of  the 

"PfHMito  jaw.  are  well  placed,  it  l)ccomo3  a  question  whieh  of 

'''P  Dfti^hl(Ourin(;r  tetth  should  be  removed.    The  aelectiou  must 

***  Uijule  in  reference  to  the  Ci^nditiou  of  the  adjoininj;  teeth. 

NioijU  cither   the   first   periuanent  molar,  or   either   of  the 

"''^•»»pidi>,  or  even  the  lateral  incisor,  be  carious,  we  shall  have 

P^  »iifficulty  in  making  our  choice;  and  sliouM  more  than  oue 

^liiise  toeth  be  diseoHcd,  we  should  then  select  for  removal 

't  uue  which  is  nearest  to  the  canine.     Hut  if  all  the  t4.*cth 

tntind.  the  old  rule  used  to  be  to  sacrifice  that  which  is  the 

\t  liriblc  to   become   diseased.      lu  my  father's  lectures   on 

^^iuaI  Physiology  and  Surgery  it  was   shown    that  the  first 

l*^*'nmnent  molar  exhibits  the    greatest  tendency  to  disease ; 

**U8  tiuder  the  age  of  fifteen  the  respective  liubility  to  loas 

^m  caries  nms  in  the  fnllowing  order: — Lateral  incisors,  3J 

V^r  cent,  ;  first  bicuspids,  7  j»er  cent. ;  second  bicuspids,  HJ  per 

^tnt.  ;  fimt  permanent  molars,  6SJ  jjer  cent.     Tlie  statistical 

icts  advanced  in   the  lectures   have  been  confirmed   by  Mr. 

Cnderwoud ;  and  although  later  tables  do  not  exactly  uorrcspimd 

»nl  .  the  first  pennaneut  molar  titill  remains  lus 

un.i  .         "■  liable  to  caries  than  any  other  twith. 

It  U,  however,  to  be  noted  that  were  statistics  at  later  ages 
tfl  have  been  taken,  the  bicuspid  would  not  come  out  in  so 
fiivonnible  a  light.  And  with  tlio  greater  and  earlier  attention 
Uow  given  lo  the  teeth,  the  preservation  of  the  first  molar 
.ttvsn  when    carious   is   generally   feasible — indeed,   they   are 
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ofteDtimca  more  easy  to  preserve  than  the  btcuipidsi  eapeoia^l^y 
when  not  crowded,  Aiid  altbotagb  plenty  of  models  can  ^ 
shown  in  wliich  t*  perfectly  stitiefactory  resiik  bas  euai.**" 
aft^r  the  extraction  of  first  molars,  yet  there  is  a  liability-  ^ 
mifortuiiftte  consequences  in  the  wiiy  of  tilting  of  the  aeco*** 
mnliLra^  and  of  other  demngemeiita  of  the  bite,  which  does  n*^* 
appertaiu  to  early  removftl  of  a  bicuapid. 

Om  the  otfier  hand,  it  is  no  rare  event  to  see  the  first  mola*"^ 
of  markedly  inferior  structure,  and  in  thi»  ease  their  ultimftC-^ 
preservation  is  not  likely,  so  that  they  become  less  valuabl^^* 
and  should  be  selected  for  extraction. 

If,  however,  first  motai^  be  extracted,  the  question  of  dat^^ 
ariaea ;  upon   the  whole  it  eeems  advisable  to  wait  until  th^^ 
second   molars   are    fully   erupted   imd    articulate    with    one:^" 
snother  exactly,  as  they  are  then  less  likely  to  full  forwards 
into   an   oblique   position,    and    so   lo^e   masticating    surface^ 
And  it   is  quite  posgible  to  extract  first  molars  and   gt?t  no 
gain  of  ^pace  in  front  of  them  after  all,   the   aecond  tuol^^ 
coming  forwarda  rather  than  the  bicuspids  njoving  back. 

Mc^isureB  must  therefore  be  taken  to  prevent  the  second 
molars  moving  forworda,  either  by  means  of  a  plate  designed  for 
this  purpose  alone,  as  sometimeB  practised  by  Mr.  WtXfdhoufie, 
or  by  ftt  once  setting  to  work  to  pull  tlie  bicuspids  Imck. 

A  number  of  models   exhibitiM^'   the  untoward   reaulta   of 
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uul^m  tiie  molani  be  very  bad,  moHt  pmctitionera  prefer  to 

•    n,    bic'UApirlt  i-ither  before  or   iiftcr   its    fniption,    as 

L  thought   (Icsiniblc.     Canines,    \\&   ftlreaUy  iiieiiiioned, 

gv^writll/  fall  into  plncc  of  tbeiiiaolveSf  but  if  nny  appliance 

u  thought  necessary,  some  form  of  spring  pressure  is  usiinlly 

the  iHsit. 

Irrfijufttitli/    ill.     ihtf     prutilurn    nf     tJw    hictutpiJ*.  —  It    rarely 

tu|qio»f  that  the  frout  teeth  nro  crrtwderi  without  the  bicuspids 

tftwntv  extent  partici[>atinjr  in  the  general  irregularity.     They 

4fc  QtQally  situateil  inside  the  nurmid  position,  nnd  nre  iustru- 

nieut*!  in  throwing  the  canines  out  of  the  proper  line,  or  in 

P'ifig  the  appearance  of  undue  ])romincnce  to  those  teutli. 

the  LuiUKpidrt  may  be  reiniriled  as  forming:  the  buse  of  the  semi- 

**f<!ular  dental  curve»  wliii^li^  if  contraotod,  necessarily  involves 

^'tifccr  A  deviation    fr<im    the  normal    figure,   as  seen   in   the 

*  sliftjivfl  niotith,  or  obliges  some  of  the  teeth  to  take  either  wn 

•^tonial  or  an  internal  position. 

I      If  the  curvt-  describcvi   by  a  |wrfectly  well-arnmgeil  set  of 

t^'^th  be  examined,  it  will  bo  fouu<l  that  it  npprouohes  ii  seuii- 

►ciTole  as  far  a^i  the  bicuspid's   and   that  the   molars  occupy 

:**'»*'vilinear  linos,  divergini;  .slightly  a*  tliey  proceed  backwards. 

*  Ko  iirch  admits  of  divisitm  into  two  parts,  the  anterior  semi- 

***X3uhir   portion    Iwhig    occupied     by    the   successors   of   the 

P*^«iiluouii  teeth,  the  posterior  division  by  the  true  molars — 

*®*»th   which   hftvo   no   predecesaora.     ^^ho^ld,   therefore,   the 

""**emJth  of  the  jaw  iit  the  junction  of  the  two  divisions  fall 

"*5\oiir  xhc  proper  extent,  and  the  bicuspids  of  either  side  conse- 

"^U^otly  apjirc^ach  too  near  the  median  line,  not  only  will  the 

*^ttit  teeth  be  thrown  out  of  the  semicircular  curve,  but  the 

tiiolor  teeth  will  occupy  lines  which,  iilthough  diverging  from 

Uif  st«rtiTtg-(M.iintN,  wdl  nevertheless  fail  to  attiiin  an  amount 

,   of  tepamtion,  a^  respects  the  two  sides  of  the  month,  consistent 

I    »itb  a  well  developed  denture.     The  case  figured  at  page  170 

nhtsirntes  the  condition,  and,  indeed,  shows  an  indcntati()n  in 

th*  arvh  at  the  point-s  of  junction  <if  the  tnohn*  anil  bicuspid 

I  tMtb. 

I        A'*'         '    it  ih   nni  a  "tttumou  cause,  cases  nniy  ho  found  in 

»li  I-  in  the  temporary  mnlavs,  and  substMpienl  alveolar 

4l)%t:'c««.    have   occasioned    the  din]dacement  of  tlie  bicuspi'ls  ; 

1  4iul  dead   root»  of  uilk-teeth,   being  apparently  Usis  revidW^ 
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absorbed  than  healthy  rootij,  ofteu  up|>uBe  the  Dormal  erupti^*^ 
of  biouftpida.      Sometimes  the  first  bicuspitU  tuay  be  driv^*^ 
otitwKrUu  hy  difioasc  about  tbe  first    tempomrr  niohirs,  ft**" 
like  the  tobth  in  the  fnmt  of  the  mmirh,  the  hictispiiia  ma*y 
be   div4^rttd   from   their   propof   poasition   by   the   ijcraisteti*^ 
f>i  temponirj  teeth. 

When  oue  only  of  the  two  bicuspid*  is  involved,  we  sh*  -*'" 
geuerfdiy  find  th<i  seCDUd  bicuspid  to  lie  the  miaphiceil   1**011"^ 'J 
lu  lUiit  case  the  mischief  loay  havG  been  prodiit;cd  uithtr  b^^* 
uant  of  autticieiit  space  for  a  regular  urmngcmeut,  or  from  th^ 
l^reiaeiiGe  of  the  whole  or  u  part  of  itK  prodectfssor. 

Wheu  the  former  cause  has  led  to  the  deformity^  the  tWgret^  1 
of  diBphiceuieiit  will  vary  in  aceordnnL^o  with  (he  amount  <«»] 
eontructitm  of  the  allotted  flpnce.  Thns,  wheu  the  fih*t  l«cuapi*I  i 
and  first  nioW  are  closely  approximated,  the  second  bicuspid  i 
or  premolar  commonly  comes  through  the  gum  iuterually  to 
tht^  aroh. 

It  is  frtrfrom  uncommon  tofiiid  the  latter  tooth  twiKtcd  upon 
its  asia  by  the  presence  of  the  lingual  mot  of  the  eocoud  tem- 
porary molar,  wedgi'd  l>etweeu  the  lirst  f>ennanent  mnlar  Hiid 
the  former  tooth.  In  !i  auc4!eedin^'  figure  (Fig*  8i?)  the  secMud 
bicuspid  is  completely'  turned  rouutl,  m  that  the  lingiitil  h^h. 
become  the  hibiiil  surface ;  and  in  this  case  the  labiAl  root  of 
the  tt^mitfinin,'  tooth  has  been  retained. 
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Wer  biouspiiis  are  moved  outwaitls  conteuipiraueously  vvitli 

Ihf  ii])i.n»r  teeth,   the  nonuai    uutiij^oiiiFiin  will   he   dc-titroverl 

WyreovcT,  there  will  bt*  ii  arrong  coimternctiug  force  exercised 

Kv  iivi  titationAry  teeth  ui>on  tliose  under  upenition.     If  the 

uf'pcT  ti.'Oth,  for  exaniple.  iire  raoved   oiitwards  so  thdt  the 

l(nf*tiul  cusps  close  on  the  apices  of  the  labial  tul)erc1eH  of  the 

lower  tfeth,  the  other  teetli  will  he  kept  ^\n\rX  until  the  lingnal 

f08|>»of  the  moved  teeth  slide  down  either  upon  the  inner  or 

"uterfiurface  of  the  labial  cnspH  of  the  lower  teeth.     lu  ttiose 

which  we   find  a  faulty  antagouiKui   our  treatment 

more  simple.     If.  for  example,  au  upper  tonth  closes 

^'^eniftUy  or  internally  to  its  anUkij:onitit,  our  operation  will  bo 

^'^tineil  to  tlie  malplaced  tooth,  whieh,  ao  aoon  as  it  uppn^aehcs 

"*   jjfoper  position,  will  be  carried  onwartU  in  the  proper  direc- 

"*^t»  by  the  influence  exerted  by  the  antjig<-misitig  tot)th  of  the 

'**'^«'jaw,  iu  the  manner  described  in  cuiinectioii  with  misplucc-d 

f*^UAtrul  and  lateral  incisors. 

'Mrtftfularitp  in  the  }irmtt\/n  of  the  crowns  of  the  prrmaurjit 
f*trt,   without  the  roots   piuticipating   in   the  disphii^enientf 
of  lews  fretpient  oecuiTCuce  than  demu^ement  of  the  more 
*-*^U*nor  teeth;    stUl,  cases  sometimes   present  themselves  in 
;^"Micii  the  normal  positions  are  not  maintained.     Perhaps  the 
*^C6t  eonmion  form  of  deviation  is  that  in  which  the  second 
iH^rmMOeut  molar  on  either  side  is  turned  invvunls  towards  the 
Median  hue  of  the  mouth,    lu  a  cast  jriveu  to  me  by  my  friend 
^r.  Alfred  t'anton,  the  three  molars  arc  arranged  in  a  triangle, 
the  second   being   placed   intcrniilly  to  the  other  two  molars, 
Iu  this  case  the  obvious  remedy  would  be  the  removal  of  the 
malplaced   tooth.      In  cases   where    the   first   molar  leans  iu 
lownrds  the  palate,  the  position  might,  1  piesume,  be  changed 
bv  the   persistent   use   of  compressed    wood    upplictl    in    the 
(Danncr  already  described  ;  but  we  rarely  find  these  teeth  out 
of  place  without  the  anterior  teeth  participating;  in  the  derange- 
ment, in  which  case  tiie  treatment  would  l»ecome  very  tedious 
were  wo  to  attempt  to  reduce  t«>  order  the  whole  of  the  teeth 
•ititatei-t  anterior  to  the  second  permanent  molar.     In  the  vast 
majority  uf  the  cases  which  have  come  under  my  notice  this 
treatment  has  been  rendered  inadmissible  by  the  coiucidcut 
umtmetion  of   the   base  of  the  jaw  ;  and  iu  those  in  which 
presaure  might  have  been  used,  not  only  must  the  upper  teeth 
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have  beeu  operated  upou,  but  the  corresponding  teeth  of  the 
lower  jaw  ivU'i,  in  order  to  maintain  the  proper  antaj^oiiism. 

As  nirtlpotiition  of  the  wisdom-teeth  almost  invuriahly  in- 
volves their  removnl,  whatever  may  be  the  position  of  the 
roota»  the  consideration  of  the  whole  subject  in  i-eepect  to  these 
teeth  will  be  given  in  connection  with  complete  irregnlftrity. 

In  treating  of  those  caaes  of  irregularity  which  admit  of 
mechanical  correction,  I  have  contincd  the  description  for  the 
moat  part  to  the  teeth  of  the  upper  jaw,  under  the  impression 
that  it  would  be  unnecessary  to  give  a  debiiled  account  of 
the  defects  of  arrangement  in  the  corresponding  organs  in  the 
lower  iiiiuilla.  It  may,  however,  l>e  stated  generally  tlmt  the 
forms  of  irregularity  which  occur  in  the  upper  may  also  arise 
iu  the  lower  teeth,  and  tl»at  the  treatment  auitable  for  the  one 
will  he  eipially  fitted  for  the  other.  The  constrnctiou  of  the 
plate,  whether  metal  or  vuleaiiit*  be  used,  will  of  course  he 
modified.  Wo  have  hero  to  tidapt  the  iipparutus  to  the  teeth 
and  the  lingual  surface  of  the  gums  only.  Kxcepting  in  the 
foregoing  particulars,  the  methods  of  operation  will  be  precisely 
similar  to  those  already  described.  Th.*  vertical  position  of  the 
lower  teeth  renders  the  retention  of  the  compressed  wedges 
of  wood  particularly  easy,  and  this  advantage  is  still  further 
increased  when  the  teeth  so  oj»emted  upon  are  inclined  either 
outwan^U  or  inwards.  The  o[ieriition8  for  the  adpistment  of 
irre^'ularities  of  position  are,  however,  less  frequently  uttempted 
on  the  lower  thau  the  upper  jaw,  owing  to  the  former  being 
hidden  to  a  great  extent  by  the  lip  :  hence  they  fail  to  attract 
that  amount  of  attention  which  U  given  to  upper  teeth. 

Tonion^  or  ticUfin'j  of  the  central  mrixors  upon  their  axes, 
is  far  from  rare.  Tlic  defect  iu  position  may  be  coramuu  to 
and  equal  in  both  teeth,  or  it  may  be  greater  in  the  one  thau 
in  the  other,  or  it  may  l>o  confined  to  one  tooth  only.  Kilher 
the  mesial  sides  may  be  directed  towards  the  palate,  or  they 
may  be  turned  towanls  the  lips  ;  or  the  one  tooth  may  he 
twisted  in  the  one  and  the  fellow-tooth  iu  the  other  direction 
(Fig.  73). 

In  a  awe  under  treatment  at  the  date  of  publication  of  the 
first  edition  of  this  work,  the  right  incisor  made  its  appearauue 
at  the  age  of  thirteen,  with  the  lingual  surface  parallel  with 
the  median  line  of  the  mouth,     in  this  cose  the  tooth  is  a 


I 


MSTHOVS EMPLOYEO FOR  THE ItEGU LATINO  OF  TEETH.    U» 

i)iimrt«r  uf  a  turn  out  of  place  ;  but  inatances  aro  recorded  in 
w^hicl)  llie  twisting  Tins  extended  to  aa  much  as  half  a  ttini,  so 
that  ihf  linjoial  surface  presents  towanls  the  lips.     I  luive  one 
eiumpli'  showing  this  amount  of  toreion  iu  a  bicuspid  ttx)tb. 
tn  uiiiny  ciues  of  tltin  kind  the  malposition  ha^i  been  assumed 
during  the  period  uf  devolopmeut,  and  is  then  consequent  upon 
anvsU'd  development  of  the  anterior  part  of  the  jaw.     Some- 
^ttie«,  however,  it  results  from  the  retention  of  the  temporary 
iiiciaora.     And   it  is  not  improbable  that  the  root  of  a  tem- 
porary tooth,  if  displaced  by  a  blow  or  by  a  rude  operation, 
tiiAy  disturb  and  turn  the  suceeasor  upon  its  axis  while  within 
't«    crvpt.     The   retarded  development  or  eruption  of  a  tooth 
^a.y  nl]^  |)e  cited  as  a  cause  of  ita  torsion ;  and  it  is  not 
**lfticult  to  see  how  the  mali>o3ition  is  then  produced.     The 
'"ijijiiiiug  teeth  iHjin;^  already  through  the  gums,  lean  toward 
"»<»   unoccupied   ypitce,  and  offer  uii   impetliment  to  the  pro- 
£t~<e»«ting  tooth,  which,  from  its  comparatively  loose  implanta- 
**^ti  at  the  eruptive  epoch,  turns  on  its  axis,  and  descends  or 
•lids,  as  the  case  may  be,  in  that  position  iu  which  the  least 
nee  to  its  prugress  is  otfered. 
In  no  case  is  it  desirable  to  lose  a  central  incisor ;  hence,  if 
^«  have  reason  to  suppose  that  the  twisted  tooth  is  iu  itself 
VCHfect,  it  must  be  brought  to  the  proper  |>ouition  ;  luid  should 
^^  appear  iiuiK>saible  to  obtain  sutKcieut  space  without  sncritic- 
^^  a  tonth,  we  must  remove  one  or  other  of  the  njore  posterior 
t«eUi. 

It  is  quite  possible  tbat  cases  may  occur  in  which  such  a 
proceeding  becomes  necessary,  although  I  have  rarely  met  with 
them  in  my  own  practice.  But  before  deciding  uikiu  sacrifieinjf 
&»ound  tooth,  we  must  l>e  well  assured  that  ihe  incisor  is  not 
•ubject  to  deformity,  like  that  shown  in  Fig.  23,  where, 
the  descent  bein^  arrested  by  the  pre«ence  of  a  supeniumerary 
tuotti,  the  rr-iot  has  been  developed  in  an  irreguliirly-curved 
fonn.  Instances  will  sometimes  present  themselves  in  which 
the  es:j)0»ed  [Kirtiou  of  tl»e  crown  is  twisted  and  directed 
tnwArl*  the  palate,  while  the  root  of  the  tooth  is  in  the  usual 
^nKitioti,  the  crown  and  the  rtkot  being  joiued  at  an  angle, 
|iredeutiug  that  peculiarity  of  conformation  which  has  been 
dvDumiimtcd  dilncenttion.  If,  iu  such  a  case,  a  healthy  tootli 
removed,   we  should  be  oooimitting   a  aenouii  errot.    \X. 
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therefore  bocomca  uecessary  that  n  very  careful  cxtuninntion    **' 

thf  mouth  shouM  Ix;  made  bcfure  the  trcfttmoiit  is  dctermia^^* 
(■tn.  Tlie  pi.»8iti<»u  of  the  root  of  the  erring  tooth  should  ^'^ 
tiscertaiued,  and  this  may  geuemlly  be  done  by  a  caref**-* 
examination  of  the  gura,  htfiionth  which  the  outline  of  the 
if  in  the  usual  position,  mu}'  be  felt. 

It  is  scarcely  necessary  to  remark  that  when  the  necesaiC^^ 
for  the  removal  of  a  tooth  arises,  our  choice  will  fall  upou 
unsound  one,  shouUl  Kut-h  be  preseuti  even  thougli  it   be  iB'' 
some  dihtnuce  from  the  point  where  the  space  is  rcipiired. 

Ah  respects  the  treatment  to  be  adopted,  I  cannot  do  betl 
than   describe   the   coui'sc  pursued    in    the    following 
innsmurh  as  the  illufitrAtions  necessary  for  the  elucidation 
details  will  serve  tlie  Curther  purpose  of  showiuR  the  meth< 
applieaVile  to  ciu^es  of  ivre^culaiitius  affecting  other  teeth.     The 
patient  was  a  female,  ngud  fourteen  years.     The  left  centi 
incisor  up  to  the  age  of  thirteen  did  not  make  its  aptpearau4 
cf)nset|uently  the   crown   of  the  right  lateral  and  left   ceuti 
teeth  leaned  towards  each  utticr,  leaving  an  interval  iusuHieit 
for  the  missing  tooth  to  take  its  uaturtd  position.     At  thirtef 
however,  the  tO(jth  ajipeai-ed,    with  its  mesial    side   diroct( 
towards  the  lip  :  but  it  was  not  till  a  year  liiid  clupscti  that 
the  case  came  under  ti-eatment.     The  succeeding  figure   will 
show  the  general  position  of  the  teeth  ;  audit  may  be  rcnjurk* 
that   the   canines   were   slightly    more   prominent    than    t\ 
anterior  leuth.     A  careful  oxamiuatiim  led  to  the  conclusii 
that,  bU]>posJug  the  laterals  and  the  left  centi-al  incisor  wi 
pressed  out,  so  as  to  range  evenly  with  the  canines,  sufficii 
apace  would  thereby  be  gained  to  allow  the  twisted  tooth 
hold   the  normal  position.     Acting   under  this   impression, 
jilate  wjLs  mad*'  to  fit  the  jialatc.  and  attached  to  the  bicuitpii 
by  wire  continued  over  the  crowns  of  those  teeth  on  eitl 
side  of  the  mouth,  and  terminated  by  a  small  T-like  extremil 
which,  by  wuy  of  protecting  the  teeth,  was  covered  with  a  tbi 
investment  of  floss-silk.     In  this  manner  the  i)late  was  firral 
retjiiued  in  its  place. 

The  nest  proceeding  consisted  in  soldering  to  the  back  pal 
of  the  plate  two  baiuis,  composed  of  gold,  rendered  elastic  by 
the  addition  of  three  grains  of  j»latinum  to  one  pennyweight  of 
the  onlinary  oighteen-carat  gold.     The  free  ends  of  the  baac 


if  the  baad^^ 
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titi-e  adjusted  to  press  the  two  contiguous  teeth  outwards 
'Ui«"l  ftivtt/  from  tbe  irregular  tooth,  in  the  martuer  shown  in 
ifacr    flccomiiunying  figure. 

1 II  ihtf  course  ofniue  diiys,  aufticiont effect  hiul  heen  produced 
^  r'«D(lcr  it  do8ir«ble  that  the  incisor  itself  sluiuH  l>e  acted 
upoti  iu  ord«r  that  the  incre»:4ed  inten'iil  should  be  occupied 
ty  ^«  touth  fur  which  it  had  been  obtained.  A  second  plate 
*■»*»  WHAiructfl  In  this  a  bar  of  ^old  wiis  ctxitirmed  iu  front 
*^  Xlic  teoih,  and  iittached  to  the  anterior  T-piece  on  either 
*'<!«.  Metal  cells  for  the  recepitiuu  of  ccmpreased  wood  were 
**»«ii  soldered  to  the  pititc  and  to  the  band.     One  was  placed  aj 


liiat  the  wood  would  press  ui)on  the  distal  angle  of  the  tooth, 
rhe  utiiei  u|HJU  the  lubial  surface  near  the  mesial  angle.  The 
f'-rces  thus  brought  into  play  acting  in  opfKwite  directions, 
turned  the  tooth  upon  itii  axis,  lunl  wore  suflicieut  to  influence 
tbc  impingiu}/  lateral  and  central  tceth»  and  force  them  out  of 
ih&KJijr  of  the  slowly-tuming  tooth.     In  a  few  days  it  became 


till*  riiflu  I'ciiUTil  uiL"bt<ir  twi-itwl  nil  it*  axis  to  the  full  cjitent  nf 
1  revuluHnn,  with  the  iitljoiiiinir  incisois  in  close  enutnct  with  its 
.  M.'i  uij;:iiul  <iirtmfs.  The  nieta.1  [iliitr  u^ed  in  the  Brst  stajff  n(  the 
<iLiant4ti(t  it  »lii»nn  tn  mtti,  witli  lltf  two  ehiAtic  bands  of  ^old  n^lderefl  tn 
thi  \..*'1  t>)iit  Mt  th(  platt',  and  tlit-  U*v  fnds  in  a  {>mitiun  for  sepuraliii;;  th(3 
»i  ind  leftceutnil  inri»or  in  order  to  ?ain  space  for  turning  iht) 

«l  til.     In  tbe  Nkctt'li  lieluw,  tlie  m-inuur  nf  adjusting  the  wire 

liiuiii  Ijs  xhi*  u^en^B  of  the  phtte  is  sJimwd. 
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necessary  to  alter  the  position  of  the  receptacles  for  the  woot^r 
and  subsequently  to  move  thtMu  from  tiiuc  to  time  townrdB  tW 
retreating  an^lc  of  the  tooth. 

After  the  second  plate  had  been  in  use  three  weekR,  tU«- 
tooth  had  8o  far  changed  its  position  that  the  mesial  side 
stood  slightly  in  front  of  the  left  incisor,  and  the  distal  side  « 
little  posterior  to  the  lateral  incisor,  presenting  a  degree 
irregularity  which  would  attract  hut  little  notice. 

The    front   teeth   having    l>eeu   carried   into    the    desii 
position,  it  became  necessary  to  take  measures  to  keep  tfaei 


Ki.i.:4   (') 


there  until  they  Ikjcuuic  iirmly  iixed  iu  their  sockets.  ToetJci 
this  retention,  a  vulcanitu  plate  was  fittt'd  to  the  palate  and 
the  lingual  aurfat'CH  of  the  teeth,  extending  as  far  back  as  th« 
first  i>erniiiiient  niolars.  Tlie  bicuspids  l>eing  a  little  iuteni 
to  the  proper  outline  of  the  arch,  pegs  of  wood  were  iusoi 
into  the  vxilcrtuite  at  the  poiut^s  corresponding  to  tlje  nocks  o1 
these  teeth.  After  luljuKtuiont,  the  pegs  projected  from  the 
plate  autTicientfy  (o  press  firmly  ujjon  the  four  instauding 
teeth,  nud  thus  perform  ttio  double  purpose  of  retaining  tbt 

(1)  Showfi  th<5  condiliou  of  thf-  nwi'  i1IiL<4trat{'<l  in  thp  prect-ding  fiinirc  aft 
tbe  mljt:>iniug  teeth  ti(i\t'  heen  hepiiratiil  liy  tlie  eliistii.-  Imiuls,  mid  tb>*  diii 
pluct'd  tooth  tunud  slightly  from  its  oripinnl  pnsition.     T\\v  jilatr  w-xA 
thift,  t)i(^  fteeoud  bUi^i^  ul  the  openitum,  is  sliown  in  *i'/n,  witli  the  nielMlIi 
hfi\e»  for  the  rfpeption  ot  tlie  i-ompreswd  wou<l  in  the  puaitiuus  Huitahlu  1( 
etTtTtinit  th«  further  [ini^'resf  of  du*  triiitmt'Dt.     Nowudiij-B  springs  would 
gelitraUy  be  tniployed  in  the  pUct  i)l  ibe  t-nu)pre»8e4|  wood. 
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piat0  iu  Its  pUce,  and  of  forcing  the  teeth,  upon  which  its 

fvtiaitiori  depended,  sli^rhll^F  outwards. 

Were  a  similar  caae  now  to  present  itself,  the  earlier  staged 
of  the  opemUon  might  be  more  udvautapeously  treated  by  one 
«f  I'r.  Covin's  «plir  platen  (see  pnge  123),  and  the  re<piisite 
ipac«  having  *K.'en  gained  by  an  wpialjle  expansion  of  the 
front  part-  of  the  arch,  Hpriiigy  pieces  of  piano-wire  might  be 
adjustofl  so  AS  to  preHH  on  the  angles  of  the  incisor  and  so 
pjtale  it.  Or  the  tr>oth  might  he  rotated  by  means  of  a  inug 
Litinum  foil  made  to  fit  around  it-s  neck  :  a  strip  of  atiff 
IS  soldered  to  the  lingual  surface  of  the  ring,  bent  so  as  to 
oovifomi  roughly  to  the  outline  of  the  palate,  and  traction  made 
apun  the  end  of  the  lever  thus  formed  by  means  of  an  elastic 
fiog  ti«l  to  one  of  the  back  teeth.  This  plan  I  believe  to 
hiiv©  teeu  suggested  i»y  Dr.  Dodge. 

A  dimple  and  etticaciouK  little  appliance,  adapted  to  rotate^ 

wth  tliii  central  incisors  at  the  same  time,  is  a  U-shnped  piece 

"^  simuiiy  gijld.  bearing  at  one  extremity  a  short  erosa-pieoe  of 

P*M  wire,  and  at  the  other  a  longer  piece,  the  longer  piece  of 

"^^'rge  passing,   when   it   is  in  phicc,  hori^-ontAlly  across  the 

^'•cksAud  the  flhora'r  piece  across  the  fronts  of  the   teeth, 

'^ileihe  bond  of  the  U  lies  close  to  their  cntting  edges.    The 

4^I-»liimce,  ill   fact,  is    something  like  a   small  clamp,  and    is 

[•"••ilnrly  applied,  the  approximation  of  its  cross-pieces  ellectiug 

'*^«  rotation  of  the  teeth. 

It  niuat,  of  conrse,  Vie  securely  fnatened,  lest  it  bo  swaHowed. 
*  may  be  made  of  thin  piano-wiro,  thus  avoiding  the  loss  of 
*^«niiticity  ooiisctpient  on  soldering  on  the  cross-pieces. 

The  easiest  wny  of  remedying  this  loss  of  elasticity,  if  it  be 
'node of  gold,  is  to  muke  it  straight,  like  a  letter  H  with  a  very 
Miui;  cj'0«4  stroke,  and  hummer  the  wire  which  is  to  form  the 
'(Ting  l»efftrc  bending  it  into  Ma  curved  form. 

A  method  ufaich  dispenses  with  the  use  of  plates,  and  is 
•efficacious  though  a  little  troublesome  of  application,  has  been 
tlni*  described  hy  Mr.  Balkwill  ('*  Brit.  .lourn.  Dout.  Science/' 
l(t81):— 

**  After  some   consideration   of  the  conditions   involved,  it 
htvinrd  manifest  that  the  right  principle  to  work  on  was  to 
the  tooth  lis  a  pidlcy,  to  be  rotated  by  a  cord  in 
.;i^jit  the  same  way  that  a  window-blind  roller  ia  mo\od. 


}  .<ysr/:M  uf  ihlvtal  >srjitjEin\ 


*'  The  foUowiug  cuae  will  iUustrate  the  method  finally  settled 
iipou  ill  applying  this  ])riGciple: — 

"  Fi^.  75  represents  the  position  occupied  relatively  by  tlw 
eeutml  incisors  nf  a  lad  of  thirteen,  which  it  tv^sxs  desJreJ  to 
reduce  tu  tlieir  normal  jioaitiou  in  the  deiitnl  arch. 

"A  piece  of  line  silk  twist  wjia  tied  around  the  middle  w 
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^Iwting.  It  will  be  seen  that  if  these  ends  ore  together  pttlled 
trmutvoi-sely  tr»  tho  long  axis  of  the  tooth  the  strain  will  be  to 
n^taty  tlic  tpoth.  The  ends  of  the  other  lijiaturo  were  brought 
""lod  the  other  tooth,  on  the  right  in  the  drawing,  in  the  same 
imr. 

'A  small  block  or  coinin-essed  willow-wood  was  then  tnken, 
^''out  the  length  of  the  crowns  of  the  teeth,  a  quarter  of  an 
"'ch  wide,  and  lens  thnn  ivn  eighth  of  an  inch  thick,  the 
^'-^uprfsainn  l)eing  in  the  direction  of  the  thickness.  This 
**^  jiUct'd  against  the  crowns  (»f  the  teeth  so  that  the  length 
'"'■vt;s[rfinded  with  and  covered  the  mesial  division  between 
^*  teeth,  one  of  the  surfaces  of  its  width  being  against  the 
""t^rior  surfaces  of  the  teeth  (see  Fig.  70,  «). 

it  will  be  seen  that  it  also  rested  against  the  two  knota 

''  '^.  75,  ff,  A).    The  two  loose  ends  of  the  liguturos  (Fig.  75,  c  r) 

1*&»>E  ||,eu  brought  over  it  (ind  tightly  tied,  and  then  the  two 

™**H  ll*''i?-  '6.  *'  *"')   i»i   the  same  mtunier.      When  the  wood 

'*^"**lti'd  It  pulled  upon  the  ligatures,  and  as  it  pressed  upon 

hnors  (Fig.   75,  «,  h)  at  the  same  time  the  ligatures  could 

**•  sli^^  but  rotated  the  teeth. 

"lu  the  case  under  notice  the  piece   of   wood  had    to  be 
■*^cncd  once,  and  rL-ducud  the  teeth  to  the  positions  iudicjtted 
fig.  77  in  ten  days." 

}tut  tlie  process  of  twisting  a  tooth  on  its  own  axis  by  nieaus 
*^  giftdual  pressure  is  one  that  often  necessitate*  the  use  of  an 
'T^pliJince  for  a  very  considerable  length  of  time,  and  inflicts 
***J  Hinall  discomfort  on  the  patient  ;  and  it  has  already  been 
^eiitiooed  that  the  same  end  may  be  attainetl  by  seixing  the 
*Ooth  in  a  [mir  of  forcei>H  and  forcibly  twisting  it  round. 

So  ^,  those  irreg»ilarities  which  utfeet  a  few  only  of  the 
Iwth  hare  been  discussed.  From  the  consideration  of  these 
*o  may  pass  on  to  that  of  irregularities  affecting  a  good  many 
k«th  simultAnoonsly.  and  those  in  which  the  maxilho  beyond 
the  uctuid  alveolar  border  are  involved.  It  is  often  imjtossible 
to  draw  the  line  at  which  we  may  siiy  that  the  basal  maxilla 
b  irregular,  and  oftentimes  abnormalities  which  really  do  not 
dtcnd  boyrind  the  alveolar  bonier  appear  to  do  so  at  first  sight. 
Mr.  Oakley  (Ndcs  has  proposed  a  methiwl  of  measurement 
H'htch  x%  useful  in  determining  the  position  and  nature  of 
abnurrnalitjr  i«  the  dovcloptneixt   of  the  jaws.     It  tV\Q  '^«\tt\. 


IM 
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of  a  pair  of  compasses  be  placed  at  the  margin  of  the  g^im 
on  the  lingual  as|>ect  of  the  first  lunUi-s,  and  the  meaeureioout 
thus  obtained  pricked  upon  a  piece  of  paper,  and  Uieu  p 
mensurenieut  be  taken  hy  sweeping;  ime  le^f  of  the  compa»$c» 
to  the  intei-spttce  between  the  central  incisors,  these  t«rf» 
distances  in  a  normal  jaw  will  he  found  to  be  the  same ;  fot 
those  in  vhich  the  antero-poaterior  distance  is  greater  he 
proposes  the  name  of  dolichoid,  and  to  those  iu  which  it  ^^ 
less  the  term  brach*iid  (Trans.  Odont.  Soe.,  1880). 

It  will  be  found  useful,  before  forming  a  judgment  upon  the»® 

Fio.  78.  (») 


cases,  to  try  to  eetinrnte  wlmt  the  alveolar  borders  would  com<r 
to  were  all  the  teeth  removed  and  the  gums  allowefl  to  shrink? 
presented  to  the  mind  iu  this  way,  adiHTerent  and  more  correct 
couclusirm  will  often  be  fonned  from  that  derived  from  a  men* 
cureory  iuHpeciiou  of  tlte  mouth,  and  it  will  be  found  that  casefi 
really  involving  extensive  deformity  of  the  whole  bone  are 
much  more  rare  tluin  has  been  supiiofied. 

One  of  the  situplor  forms  in  which  many  teeth  are  involvetl 
is  that  in  which  the  anterior  teeth,  instead  of  standing  out  far 
in  front  of  those  of  the  lower  jaw  when  the  mouth  is  closed, 
are  directed  inwards,  and  pass  behind  them.  The  patient  is 
said  to  be  under-hung.     The  upper  lip  is  generally  short  and 


(I)  Shdwiug  the  condition  of  the  ttt-ih  nmt  jaws  iu  a  Bpecimen  iu  irhirh 
0  unicrior  upp 
puperinr  niaxilln, 


the  unicrior  upper  tt'etU  were  inr*rtcd  loiniidcntly  with  rieft-ctive niie  in  the 
lln 
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r«trvtitJng,  while  the   lower  lip  and  chin  hold  an  unusually 
U»iinl  jH>sitiou. 

If  the  coincident  conditioDB  of  the  jawB  be  exaaiinod,  it  will 
Wfuund  either  that  the  alveolar  ridge  of  the  upper  maxilla  is 
»iniuiii(illv  small,  as  shown  in  the  uccompunyitit:  figure,  or  thftt 
thi?  JywtT  juw  hiia  departed  from  the  normal  form.  In  the 
•fwimon  from  wiiieh  thf  illustnition  ia  taken,  the  inferior 
niAxilU  does  not  differ,  either  in  general  dimensions  or  in 
"►iiiiijnration,  lW»m  the  normal  specimeua ;  but  the  upper  jaw 


Ittf  alveolar  portion  is   below  the  usu;il  dimensions.     The 

**tb  uro    placed   rej;ularly,   but   the  alveolar  Hue    is  fully 

upied,  to  the  exclusion  nf  the  wi&dom-teeth ;  and  the  second 

|***oUr  close*  upon  t-hc  third  molar  of  the   lower  jaw   in   the 

l^-^ition  usually  assigned  tu  the  wisdom-tooth,  which,  from  it« 

^«<-li«iird  direction,  is  thrown  altogether  out  of  use. 

The  ti^ure  which  illustnites  the  invensinu  of  the  upper  teeth 
^iucsdent  with  a  well-grown  upper  jaw,  is  taken  from  a 
ft{>«cimeu  in  which  the  temporary  teeth  are  present.  In  this 
9IM  ««  b*vo  tax  excess  of  growth  in  the  lower  jaw,  the  body 
()f  vbich  is  unusually  long,  and  is  associated  with  a  nimus 

I')  Sbowa  inreniou  uf  tbt*  tipper  fmat  teeth  cuinciilont  with  uniuual 
itcTubprnrut  uf  the  lowcT  juw,  tht*  up[>i?r  niu.^illu  having  attiun«l  the  nonnnl 


wm 
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which  Has  preserved  the  obliquity  aharacteristic  of  an  eulier ^ 
age.  The  Hue  of  growth,  ris  iiidicuteU  by  the  poaiiion  of  tlio 
articniftr  process,  ia  calcuhited  to  give  gretit  leuglh  of  jaw  at 
the  expenao  of  depth  in  the  posterior  jwrtionfc  of  tU- aWwUr 
liue. 

The  caiLso  of  this  want  of  projjer  rehitionship  between  Ibe 
upper  and  lower  jaws  and  their  respective  teeth,  is  in  mii 
Cii«cB   very   obecure.     In    certain    famih'es    it    occurs    as 
hereditary   character.     In    other    cases,    the    defumiity  miG 
have  heeu  cousequeut  uiKin  the  relatively  tardy  eniptiou 
the  inverted  position  of  the  upjjer  teetli  in  infancy, 

Fio.  80,  (•> 


Hut   whatever  may  have   been  tlie  cause,  the  malposi 
will  be  persistent,  unluss  remedied  by  uiechiuiical  interfere 
The  under  teeth  will  present  a  barrier  to  the  outwani  uio 
mcnt  of  the  tnttirued  teeth. 

For  the  airrection  of  rtueh  n  (iofomiity  many  of  the  ordiuarr 
appliances  will  suggest  thenisolvcsas  appropriate,  and  auio 
others  the  expansion  plate  in  its  various  developmeuta.  Bi 
method  adopted  by  Pr.  Kiugsley  ("Oral  Pefonuities,"  p 
deserves  special  mention  on  act^oiuit  <.>f  its  originality  :  having 
such  a  case  to  treat,  it  occurred  to  him  that  if  all  the  teeth 
were  simultaneously   forced   apart  they  could   only  move 

(*)  Showing  the  front  teeth  mticting  edge  to  edge. 
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Kiirmdini;  arotinrl  n  lur^r  arch  ;  bo  therofore  placed  iudia- 
V>eiween  nil  of  tbe  U]jpor  tvt'tln  having  iimtMli'd 
;itlutii  iiHrrie<l  well  iu  lietweiiii  tlie  necks  uf  the 
*>eUi  to  prevent  the  wedjres  from  j)rcs8iiig  down  upon  the 
JTiitw  undnlv.  In  the  short  time  of  twenty  drtys  the  whole 
yfthiMijpptT  teeth  bad  puased  outside  the  Inwcr  row,  and  the 
trr.»iuH'iil  of  the  cjwe  wiw  complete.  The  wedges  were  intru- 
*'Ufc<i  from  the  iuner  iii<ies  of  the  t«eth. 

In  auuther   variety  the   front  teeth  meet  edf/e  fo  wA/e,  a8 
■^"*a   in  the  acooinpaiiyiiig  figure  (Kig.  80).       It  may  he 

Kio.  81.  (') 


irded  iLs  differing  only  in  degree  fram  tliose  cases  in  which 
I  "^t'  upper  front  teeth  ore  inverted,  and  as  dependent  uptm 
'**ftiilttr  canaea  whicli  have  operated  with  Ivan  furce. 

A  form  of  irregularity  involving  more  or  less  the  Avhole  of 
^uo  teeth  ]H  found  asttociat^d  with  an  abnormal  development 
"f  tbo  lower  juw.  In  the  description  of  e;ise  alluded  to,  the 
ftiolar  teeth,  on  cUwiiig  the  mouth,  alone  come  iu  contact  ; 
^hile  the  upper  ami  lower  incisors,  without  bciui^  cither 
[BDduly  turned  outwards  or  inwards,  stand  apart. 

lo  the  specimen  from  which  the  illustration  is  taken 
[Kig.  Sl)j  the   degree  of  separation  is  moderate  in  amount. 

'  in  wliitrh  the  niolnr  teeth  only  cttnie  iu 

iiutt  tilt.*  pe^Miliiir  turm  uf  tliM  Iuner  jnH 

....  i ..i- ...i-.,,  of  thfc  let'lli. 
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ns  compared  with  many  coses  presented  to  the  practitioner  ; 
but  it  affortia  an  nppiirtnnity  of  ahowin«f  a  pecu!i»u*ity  in  the 
coufomintion  of  tl»e  lower  jaw  usually  cnincidctit  with  this 
form  of  irre^ilarity.  It  consists  in  ti  jj^r^'ut  development  (»f 
the  anterior  part  of  the  jaw  in  the  vertical  direction,  with  u 
diminished  depth  in  the  part«  which  sustain  the  molar  tcetli, 
iissociateii  with  au  unusual  obliquity  of  the  UBcendiug  ramus. 
The  liuc  of  growth  in  the  hitter  jKirt  has  not  taken  the  reet- 
angular  direction  which  cliaructerises  the  well-formed  adult 
jaw.  The  anterior  part  of  the  alveolar  ridge  of  the  upper 
maxilla  has  not  attained  the  normal  depth — a  peculiarity 
vvhioh  the  accompanying  illuatration  does  not  exhibit  in  the 
degree  commonly  seen  in  cases  of  thia  nature.  1  have  seen 
several  instances  in  which  in  the  closed  mouth  the  tinger 
tould  be  passed  l>etween  the  front  teeth. 

The  teeth  themselves,  and  especially  the  first  pcrmnneut 
molars,  usually  present  indications  of  imi>erfoet  lievelopnient 
of  their  tissues.  The  surface  of  the  enamel  is  irrc^^ular,  and 
niiirkefl  with  pits  and  transverse  grooves,  is  yellow  in  colour, 
and  readily  broken  down. 

The  anatomical  conditions  which  are  coincident  with  this 
form  of  irregularity  are  readily  distinguished,  but  the  causes 
which  have  destroyed  the  relations  ttf  the  several  parts  of 
the  jaws  during  development  are  ver)'  obscure.  In  uumI 
instances  the  patients  have  been  unable  without  effort  to 
breathe  thnmgh  the  nose,  and  the  mouth  has  consequently 
been  habitually  kept  open,  even  during  sleep.  Possibly  the 
constiiut  tniction  exercised  upon  the  anterior  [lart  of  the  jaw 
in  keeping  the  miiuth  open  itiay  have  had  some  influence  in 
determining  the  |Kjculiarity  of  form,  and  the  freedom  from  the 
pressure  exercised  umtnally  by  the  uutiigoniatie  molar  teeth 
upon  eavh  other  mnv  have  led  to  tht^ir  rising  higher  with 
their  »icket«  tlian  they  do  when  their  conformation  is  normal. 

I  have  attempted  to  diminish  the  amonnt  of  defonnity  in  a 
few  ciiaes.  In  one  the  patient  was  a  female,  twelve  years  old. 
The  front  teeth  were  r*epai*«ted  by  n  wide  interval  when  the 
tii-st  molars  were  in  contact,  and  the  h|>8  cKised  with  difliculty. 
The  cliin,  although  rctreatiuKT  wtLs  of  unusual  dppfcb,  andi 
associated  with  the  imoloseii  lip«,  gave  a  vacant  expression  to 
the  face.     The  method  of  treatment  which  offered  the  greatest 
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|)r«|iect  of  succeM  cuiisisteU  ui  maiutuining  n.  8t:eiidy  iipvai-d 

irc  upon  tbo  ant«nur  jNirt  of  tho  1o>\>.t  jiiw,  loiiviiig  the 

it«guiiising   molar  touth  to  ftct   as  ti  fulcruuu     A  sheet  of 

lajtercha  was  moulded  to  tit  tiie  point  of  the  chin,  luid  a 

tetPfJ  to  the  heiul.  und  tlie  two  were  connected  by  strong 

ids  of  caoutchouc — one    on    each   side.     Tho   amount   of 

ptvaiire  exerted  by  this  contrirance  was  sufBcieut  to  produce 

rl«niimKv«  iu  tho;*i'  teeth  which  closed  upon  each  other.     This 

urw  of  discomfort  passed  uway  of  itself  iu  tlie  course  of  a 

wrtni^'lit,  without  uuy  modification  iu  the  plan  of  treiitmeut.' 

At  the  end  of  three  months  the  front  teeth,  which  at  tho 

^''Oe  the  treaiujeut   wits   adopted    were   separated    by  three- 

■^gbths  of  an   inch,  now   came    in   coutjict,   and   tlie  general 

*l»|*«amHce  of  the  face   was  greatly  improved.     The  patient 

•^•*«  directed  to  use  the  apparatus  during  the  night-time  for 

■^    least  six  months,  and  to  show  herself  at  tlie  expiratiriu  of 
ft  * 

"'•fct  [»eno<i.  These  instnjctious  were  disregarded,  and  it  was 
^*Jy  (ifter  a  lapse  of  two  years  that  she  was  again  brought 
)'^*  iDc  The  fleformity  had  retumeii  with  the  eruption  of  the 
^^^'^md  |>ennancnt  molai-s,  the  masticating  suifaces  of  which 
"h  alone  cume  in  contact  when  the  mouth  was  closed.  The 
'^"^itment  which  two  years  before  had  Iweu  attended  with  a  fair 
)uiit  of  success  was  again  adopted  ;  but  either  from  wont  of 
>verance  or  from  tho  increased  age  of  the  patient,  a  slight 
I  ^l^rantage  only  was  gtiineti.  Had  the  patient  i>ersevered,  the 
^^*^'f-jrniity  wotdd  to  a  great  extent  have  been  overcome.  In 
^^^^ampiefl  of  the  form  of  irreguhirity  under  consideratiou,  the 
**4c«t  Striking  and  the  most  imiH>rtant  feature  is  the  obliquity 
^l  which  the  ramus  is  placed  with  respect  to  the  Ixxly  of  the 
^*er  jaw.  The  line  of  growth  has  been  almost  directly  back- 
Vmrda,  and  the  inferior  dental  cimal,  instead  of  l>cing  carried 
U|iwttrda  in  its  poxterior  third,  is  almost  straight  from  end  to 
«iui.  That  form  in  which  the  rectangular  ptisition  has  lieen 
pr  V  assumed,  and    the   ascending   ramus   below    the 

,_Lil,  has  alrejidy  been  ml  verted   to.     Here   we  have 
uf  cases  in  which  the  obliquity  peculiar  to  infancy 
been  maintained  throughout  the  whole  period  of  growth, 
uul,  AB  A  cousoqiionco,  an  alveolar  line  of  unusual  length  is 

(')  Fer  nmiUr  eii*ea  Me  Kingfilo^r**  Thai  Pcfonuittea,  p.  116  ftseq.,  and 
UmMy  lUview  uf  DeutiiJ  SiU^rj,'lH7i. 


It^ 
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produt^ed.  lu  the  prematurely  rectangular  jaw  we  seldom  6**^ 
Buffideut  space  for  the  normal  iuiplautation  of  the  wisdcp^^ 
tooth  ;  hi  the  oblique  luaxilla,  on  the  contrary,  there  ia  to<»* 
even  for  a  fourth  molar. 

The  specimen  from  wliieb  the  proceJing  figure  {Fig.  81)  ^»* 
heen   taken,   affords  a  better  opportunity   of   examiuiug   *>^ 
anatomical  relations  of  the  aevertil  parts  of  the  jaw  tha»       ' 
afforded  hi  the  living  suhjeot.     lu  this  we  shall  see  tiiat  1»** 
the  ftlvcolar  portion  been  developed   in  aceordimce   nith  1 1^ 
usual  form,  while  the  obliquity  of   the  line  of  dcvclopnn^** 
wftfi  preserved,  the  aeparatiou  of  the  front  teeth  would  ha.A'^ 
been  far  greater  than  it  ia ;  but  nature,  having  departed   froc^ 
the  normal  form  in  one  particular,  to  a  certain  extent  counter 
balanues  the  deformity  hv  a  deviation  in  another  drrectioo. 
Here,  the   alveolar  procegiiies  at  tlii^  back  part  are  unustmllj 
shallow,    and    in    the    front    part    of   the   jaw    are    uniianaUy 
deep  ;  the  back  teeth   are  kept  down  to  a  low,  jind  the  fn^ct 
teeth  are  raised  to  a  high  level.     The  treatment  adopted  in 
the  case  already  cited  was  in  accordance  with  the  imiicationh 
afforded  by  the  f*pecimen;  the  liack  tbrming  the  fuluniQi  by  the 
aid  of  wldeli  the  elastic  bande  presfied  the  front  part  of  the 
jaw  upwards,  and  drew  the  ascending  ramus  downwards. 

The  following  case  e^semplitietj  the  eittent  to  which  the  form 
of  the  jaw  may  be  modified  by  constant  pressure  during  eiirly 
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the  DAtunil  position,  camo  iuto  operation  when  the  permanent 
t^vXh  vere  pmisiiig  tlirougli  tliu  guui8,  and  when  their  alveolar 
phicoMOfl  wore  ^.'rowing  up  witli  thorn.  As  the  development 
^f  the  permanent  ulveoli  and  the  backward  elongation  of  the 
jttw  vrfre  for  the  most  part  effected  under  the  influence  of  tho 
tver^Dtractiug  cicatrix,  we  shall  bo  justified  in  assuminic  that 
'l»ey  were  origiuall}*  fonned  in  tho  everted  position  shown  in 
the  figiire,  rather  than  that  they  were  developed  in  the  uoi*raal 
P'-^itiuu, and  l>eut  outwards  aud  dounwiirds  8ubtie(|uontl^'.    But 


Fm.  82.  (»» 


» 


"^liatever  exj>Lvuatiou  may  l>e  adopted  iw  regards  the  pnwess  by 
*hich  the  deformity  has  been  produceil,  the  case  uHers  u  very 
itutmctive  illuiitratiou  of  the  amount  of  change  in  form  that  u 
force  incetufaut  in  itei  operation  may  bring  about  in  the  jaw 
liuriu^  the  peiiod  of  growth. 

In  the  museum  of  the  MassachuHctts  Oencnd  Hogjiital  is  u 
[»lu»ter-caAt  of  a  similar  case,  showing  the  whole  face,  head, 
tnd  tieck.  The  deformity  of  the  jaw  ia  very  closely  like  that 
here  figured,  and  tlio  history  of  the  cauac  is  identical.  The 
[Mtient  died  from  the  effects  of  an  operation  in  which  im 
attempt  had  lM>en  made  to  replace  the  cicatrix  with  akin  raised 
from  the  chest. 

\^\  l>ruwin(r  takm  irom  s  out  of  thu  upper  nod  luwer  tucth  aud  ^uius  of 
■   ;  -  '!  twenty-one,  who  at  tho  ajj*  of  tive  ytur*  was  badly  burnt 

•I'  ■  iuid  i-iitst.     The  cliin  woa.  by  the  rontmrtion  of  the  ricntrix, 

V  "■"»  duwn  ti>wnrd*  tht-  che*f,  aud  tht*  iilviolnr  )K>rtion  **\  the 

III-  :imf  fvertfd  In  tho  muiiucr  bUowu  id  the  Hgure.     The  ttt-th 

sr>    .  -  regards  ituml»er,  uud  uro  tolcniblv  widl  lorniiHl.     The  outliuv 

of  iht  lHjtii7»  hu  been  added  by  the  artist,  and  luiict;  niu«t  not  be  deptruded 
Ma  *■  faithful  reproMOtiitions  of  tbt>  cuudition  uf  those  porta.  See  Tnos. 
lluhoL  Society,  ia49— fiO. 
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That  the  upper  jaw  may  easily  be  distorted  by  a  frequently 

repeated  slight  tbrce  is  exoiuplified  by  the  results  of  thuii^**' 
sucking,  or  as  reconlcd  in  one  cmsOt  the  toe,  or  tlie  habit  <» 
protruding  the  tongue  which  some  children  acquire, — suokiOS 
the  tonj!:ue,  if  such  an  expression  may  be  allowed. 

It  seenis  probable  that  the  increase*!  obliquity  of  tti* 
ramus  in  old  age,  aud  the  progressive  protnision  of  the  lowC 
jaw  which  is  ol»8ervubIe  in  some  aged  edentulous  persons,  vM^y 
be  due  to  a  distortion  of  the  bone  or  of  the  articulation  \>y 
the  pull  of  the  niiisolcs  acting  upon  it  at  an  ongle  differed*" 
from  that  which  existed  before  the  Iohs  of  the  t<!oth  ooc» 
oonacquent  closer  approximation  of  the  jaws. 

A  suggestive  paper  on  the  subject  of  open  bite,  by  Mr. 
J.  F.  Colyer  (Trans.  Odont.  Soc,  Dec,  189(1),  put  forward  tlu< 
view  that  there  was  a  sort  of  bending  of  the  lower  jaw  pro- 
duced by  muscular  action.  That  is  to  say,  that  in  mouth- 
breathers  the  inasseter  was  pulling  upwards  at  its  attachment 
and  the  dej)rcsHors  of  the  jaw  ptiUiug  downwards  at  the* 
symphysis,  with  the  result  of  piixlucing  a  bending  of  the 
horizontal  ramus.  As  he  points  out,  the  weak  bones  of  rickets 
often  show  such  bending  by  niusculiir  action  :  but  it  appear* 
to  me  that  there  is  another  aud  perhaps  more  probable 
explauiition. 

It  must  be  remembered  that  this  bending,  and  in  fact  all 
the  phenomena  of  open  bite  arise  whit:jt  the  jaw  is  growing 
rapidly,  elongating  backwards.  May  it  not  be  that  this 
backward  elongation  takiug  place  wliiUt  the  child  is  a  mouth- 
breather,  and  the  symphysis  pulled  down  by  its  depressor 
muscles,  the  original  growth  luis  taken  place  iu  that  form, 
rather  than  that  alremly  formed  bone  has  been  bent.  To 
the  effects  of  atmospheric  pressure  I  am  iticlined  to  attach 
but  little  importance,  though  Zicni's  expcritucnt  of  producing 
distortion  by  keeping  one  nostril  of  a  young  animal  blocke<l 
for  a  considerable  time  is  interesting.  But  for  atmospheric 
pressure  to  Ije  yiw  adequate  factor,  we  must  suppose  such  au 
amount  of  blocking  as  shall  allow  a  ditfereuce  of  atmospheric 
pressure  to  arise  and  be  maintained  for  a  little  time,  but  this 
is  a  degree  of  oljstructiou  iu  the  nasal  passages  which  rarely 
exists  :  besides  this  the  obstrucrion  is  generally  principally 
at  the  bock  in  the  naso-pbarynx,  and  hence  the  suck  of  air 
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p<u«.iDg  tiirough  the  pharynx  Tvill  tell  but  little  on  the  nasal 
c»vitv  of  tlwt  blocked  »iJu. 

Si.bmiilt»  iks  (jiioted  by  Mr.  Baldwin  in  the  '*  Dental 
R^^coid,""  vol.  ix„  p.  147,  points  out  timt  in  niouth-brenthera 
til©  toDgiic  is  dt'proHftfd,  and  its  tip  inpiuges  on  the  Vjaclift 
"f  the  lower  trout  teeth,  luid  this  mav  art  \\\nA\  fi  weak  nr  a 
JfToving  bono. 

Atr.  Colyer   has  met   with   t-omu   success   \\\  tn-atiu;::  ^■a'^^.■^ 
1^  open  bile  by  grindiuji;  down  the  points  of  cKJcluaiou  ul   liu. 
\  te«tb  until  the  fixint  teeth  met. 
lis  treutiueiit  he  sjireadH  over  suuie  moutttu,  and  mitigates 
'**>  leudemcss  of  the  ground  surfaces  by  ru))bing  them  with 

I *^ rote  of  silver. 
*Th(i  front  teeth  of  the  upper  jaw,  inchulii»)jj  the  canines,  nmy 
^^'i/iate  from  the  usual  position  by  projecting  forward.     The 
*^minence  is  sometimes  sutificient  to  prevent  the  lips  from 
■<jeing ;  hence  tlie  teeth  are  constantly  exposed,  even  when  the 
*-«'Ulli  is  ^but.     Tlie  lower  lip,  instead  of  lyiny  over  the  edges 
'^^  the  teeth,  passes  behind  tbem,  while  the  lower  teeth  meet 
*  ^5e  gum  behind   ttie  uecks  of  the  upjwr  teeth.     Id  search- 
^J^ig  for  the  proximate  cause  of  this  nn8i<rhtly  form  of  in*egn- 
V*^U'itT,  we  must  examine  the  condition  of  Intth  the  upper  and 
«o«er  jaws,  and  also  the  state  of  untagoniam  of   che  upper 
ami  lower  teeth. 
I  The  deformity  may  reaidt  from  excessive  development  of 

B  llio  alveolar  prtjcesses  of  t)ie  anterior  part  of  the  u])per  jaw  ; 
p  bat  more  commonly  we  almll  Hud  that  the  molar  teeth  ai'e 
unusually  abort,  thereby  allowing  the  incisor  teeth  of  the 
lower  to  press  umluly  upon  the  inclined  lingual  suifaces  of 
the  teetti  of  the  Hp}»«r  jaw.  The  up[ter  teeth,  yielding  to  the 
l^niwnTe,  are  forced  outward,  and  arc  retained  in  the  nnd- 
|.i«iition  by  the  teeth  which  have  led  to  displucement.  If,  in 
cioes  rtfsnlting  from  the  latter  cause,  the  en(|uiry  be  extended 
to  the  condition  of  the  lower  jaw,  it  will  be  found  tliat  with 
thi;  short  molar  teeth  we  have  a  short  alveolar  range  iind  nliort 
tamiifl.  This  conformation  is  probably  tlie  primary  cause  of 
the  mischier.  Supposing  the  line  of  growth  in  the  ramus  to 
have  iK-'come  nearly  rectangular,  as  regards  the  body  of  the 
jaw,  prior  to  the  development  of  the  wisdom-teeth,  and  the 
azn4iant   r»f  growth    in    the   vertical   direction   to   have  been 
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deficient,  iliii  moLir  teetb  would  be  Utuited  in  boight  by 
tht*  uiitjigoniani  of  the  coTTCspiinding"  te<?th  of  the  upper  jaw, 
Thnt  tho  length  of  the  niular  teeth  i^  itillacuced  by  the 
(growth  iiud  position  of  the  rftiiius>  a  ctiae  under  tt^atnieut 
satisfactorily  demonstrates.  In  thia  instance  the  nirnus  has 
preserved  the  obliquity  characterifttic  of  fhildhtKKi*  and  ocei- 
Biona  the  perniiinent  aepanition  of  th(3  upper  and  lower  front 
teeth  when  tho  mouth  ia  cl^rised.  The  patient  m  upwards  of 
fifteen,  and  the  usual  nnniber  of  teeth  nro  present,  but  tlic 
second  permanent  molars  are  the  oiiljr  tt^eth  that  come  ia 
contact,  and  these  searcolj  project  abovo  the  level  of  the 
gums»  Here  tbo  ramnft  ie  sufficient  in  actual  lengthy  but 
the  obliquity  renders  its  length  iinavuilable  for  tho  vertical 
development  of  the  molar  teeth.  If,  then,  we  have  ii  rect- 
an^lar  ramus  of  Jiminiahed  length,  with  abort  gj'inding  teeth 
coincident,  with  well-developed  tneiaors,  it  is  not  difticult  to  see 
that  the  upper  will  be  driven  outwards  by  the  lower  front  tet*th. 
Tlie  condition  under  conaideratioo  may  also  arise  from  the 
tardy  eruption  of  the  molar  teeth  leaving  the  incisors  to  act 
for  u  time  upon  each  other,  as  they  do  when  fT(iin  any  eau«e 
the  back  t4*eth  are  lost.  Then,  again,  the  incisors  of  the 
lower  jaw  may  attain  an  nnuaual  beigfht^  or  they  mwy  project 
in  an  unnanal  degree,  and  produce  the  miEchief.  Or  the  i-esult 
may  be  consequent  upon  a  re^Uar  linear  arrangement  of  htr^e 
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f^k  tc«tb  biting  behind  their  proper  places,  and  this  of^en 

"Coiirred  iu   the  deciduous  dentition   also.     Tlie  mentfU   pru- 
toincDoo  also  is  apt  to  be  deficient  iu  development. 

It  is  nt  all  events  quite  certain  that  some  of  the  caacs  have 
*nacn  quite  independently  of  any  Bueli  mechaiiicnl  cause  as 
lhvnnb-«uckiD^%  or  r»f  force  exercised  by  the  lower  inciaora 
cicissing  upon  the  bucks  of  the  upper. 

'Sit.  Hiipbuni  i»  iucliued  to  thiuk  that  the  deformity  is 
'•■•^ply  due  to  excewsive  deveIopD>ent  of  the  iut^rmaxilla,  the 
""^-KAines  And  teeth  behind  them  shuwinjr  the  normal  occhiaion, 
■^  thia  respect  differin;^  from  Mr.  Cimif)ion;  he  also  holds  that 
'•''**l»  the  eruption  of  the  incisors  the  displacement  has  reached 
maximum,  and  that  with  the  j/rowth  of  the  bicuspids  and 
^^aUn  it  will  tend  to  improve,  8o  that  he  does  not  advocate 

riv  trwivtm^nt. 

^    Mr.  Mothe»ou  has  (succeeded  in  one  case  in  ''jumping''  the 

^^^0  ia  a  week  by  t)ie  use  of  tiny  inclined  pluuea,  upon  wliich 

«*(•  lower  bicuspids «bit ;  it  seems,  however,  very  poawible  that 

•H'se  ciisea  were  merely  a  return  to  a  normal  artieidatiou  which 

^wl  been   but   recently  (iiaturbcd  by  extractions,  or  by  the 

^^»i]ption  of  teeth  in  a  slightly  wrong  position.    It  seems  obvious 

^^ttt  when  a  bite  has  been  ** jumped"  forwards  the  condyle 

^%UBt  be  t»ccupying  a  iK>8ition  tou  far  forward  in  the  articnla- 

%>ioD,  seeing  that  there  is  no  play  backwards  fmni  its  proper  seat. 

But  whatever   the   cause,  the   treatment   of  this   form   of 

Vrtft|[ularity  is  apt  to  be  verj'  troublesome.     It  is  not  difficult 

Tiirwluco  the  teeth  U»  a  proper  position,  but  it  is  very  difficult 

to  keep  them  tliere.     In  a  case  which  came  under  treatment 

acme  years  since,  the  upper  teeth  projected  outwai-ds,  so  that 

it  required  a  great  effort  to  get  the  upper  lip  over  them,  and 

tthcn  the  mouth  was  closed  the  finger  could  be  laid  Itetwoen 

the  linguid  Hitrfiice  of  the  upper  ami  labial  surface  of  the  lower 

teetU.     The  habitual  position  of  the  under  lip  wab  behind  the 

upper  front  teeth — a  habit  which  in  itself  no  doubt  tended  to 

increase  the  amount  of  deformity.     I'he  arrangement  of  the 

ii'fth,  AS  rwipccU  each  other,  was  perfectly  uniform  and  without 

intervening  spaces,  while  the  base  of  the  jaw  was  normal   in 

nse.     It  wfl*  therefore  quite  obvious  that  before  the  teeth  coidd 

1"       .        '  backward,  space  nuist  Ix;  |»rovided  to  allow  of  their 

i!  iu  that  direction.     In  order  to  eBect  this,  the  two 
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pOBt^rior  biciifipida  were  removed  ;  a,  plate  was  tfaon  fitted  tu 
the  labiftl  autface  of  the  projecting  teeth  aa  far  on  either  side 
as  the  cJinine,  ntid  was  extended  mwarde  below  the  edges  of 
the  teeth  in  Biich  a  mamser  qa  to  prevent  the  ut)d(;r  lip  from 
piwsin^j  behiud  tKe  tipper  teeth,  A  strong  band  of  vulcanised 
Ctiotitchotie  was  conneuted  with  the  plate,  itnd  passed  r<>uud  the 
back  of  the  heiid.  By  means  of  this  apijaratiiB  the  t«eth  were  in 
the  eoursio  of  six  wecka  pressed  Euto  a  very  good  positicm.  The 
!ips  could  be  closed  in  the  uaiial  nianuer,  and  the  inuuth  when 
Been  in  prolile  had  lost  it£  objectiouable  promineiic^e.  The 
patient  on  Jeavijig  for  the  country  was  directed  to  wefir  the 
appai"i*tn8  during  the  uig^ht  for  eix  moriEbs.  After  the  lapse 
of  eighteen  months  she  returned  to  town  with  the  mouth  jusft 
aa  promineut  as  it  had  been  before  treatment.  On  intjuirr  I 
found  that  she  wore  the  plate  for  a  month  only,  the  elastic 
bands  had  then  g'iven  way,  and  the  precontioiiary  juea^tireis  had 
fi"om  that  titne  Ijeon  neglected.  In  the  interval  the  wisdom- 
teeth  of  the  upper  jaw  had  been  citt»  and  tjiey  seemed  to  have 
exercised  sooae  influence  in  forcing  the  teeth  into  the  forward 
positioa  But  some  other  cause  thtin  tliia  was  also  in  operation, 
as  the  teeth,  altliough  prominent,  were  not  now,  as  formerly, 
in  rlose  lateral  contact.  The  wisdom-teetli^froni  their  positioti, 
beine:  uerfectlv  ueeleea,  were  removed,  and  the  treatmeut  alreadj 
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i^ta^iscd  :  such  polutfl  as  the  influence  of  tooth  not  as  yet 
<riiptnl,  the  bittf  or  the  lower  teeth,  &c.,  should  be  noted,  and 
l^  jiAlifnt  kept  under  observation  for  ii  \\>n^  time  iifter  the 

(iifcocmtinuuiice  uf  Motive  treatment. 

[t  will  <»ften  l>c  uccesaiin.'  to  driiw  the  lower  front  teeth  idwj 
wanla  ;  or  their  injuriouH  bite  may  he  remedied  by  grind- 
ttuvu  their  tips,  a  oourso  which  the  couipurative  immunity 
[<>f  I  ■  teeth  from  ct*ries  renders  ft'e<'  from  <Janger. 

I  will  lie  between  sevenil  forma  of  platea,  but  one 

•f  tXiQ  moflt  generally  useful  is  one  in  which  a  band  of  mbber 
r<ii*tn  poaitca  over  the  fronts  of  all  tLe  teeth,  which  posscssea 
[the    ailvrtutii^e  r>f  not  needing  very  frequent  attention  ;  even 
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^it,  however,  is  not  always  an  unmixed  good,  for  patients  will 

^  Umea  presume  upon  it,  and  neglect  to  attend  at  the  intervals 

•Wed. 

lu  correcting  this  form  of  irregularity  less  rapidity  of  aotion 

I''  tr>  be  Bout^ht  than  may  with  advantage  be  attempted  in  the 

trvatment  of  others. 
Hut  occasionally  more  power  is  dettiruble  than   is  obtained 

U*  Iho  u»e  of  the  rubber  bands,  and  nmy  bo  got  liy  a  plate 
cnrrying  a  Umd  of  gold  beaten  thin  where  it  crosses  the  teeth  ; 
\l  ic  vulcanised  into  the  plate  at  one  end.  attd  the  other 
Icmiiuatent  in  a  screw  ii|M.>n  which  there  xa  a  nut.  This  is 
tighteDod  from  time  to  time,  and  forms  im  admirably  etl'ective 
appliance. 

Auotfier  useful  form  is  a  plate  similar  to  that  figured  above, 
hut  carrying  from  each  side  strong  springy  wires  which  nearly 

(■)  riAt«  iur  pnnyivg  thv  front  uppt^r  t«fftb  inwanU. 
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meet  in  the  middle.  Tbero  ia  a  tendency  for  the  gum  behind 
the  teeth  to  become  heaped  up  and  squeezed  ayaiu-it  the  tJtri? 
of  the  pinte,  which  should  be  freely  cut  away  behind  the  it9\ 
teeth  and  not  Btted  to  them  as  shown  in  the  Bgure. 

A  form  of  irre;,'ularity  which  has  attracted  much  attenti( 
is  that  known  as  the  V-ahaiied  maxilhu  The  teeth  inateud 
ocrnpying  an  elliptical  arch,  lie  upon  two  more  or  leas  stnu^ 
conver^ng  lines,  which  meet  at  nn  angle  at  the  anterior  fn 
of   the  jaw,    producing    us   an    almost   invariable   result, 

Fin.  84.  (1) 


oxtreiuely  high  and  vmiltiHl  palate.     The  abnormality  is  • 
to  be  aynimetrical  upon  the  two  sides,  and,  in  a  few  inatauc 
exists  in  both  upper  and   lower  jaws,  although   it   is 
generally  confined  to  the  upper  alone. 

In  its  fulliMt  dcvelo[>ineut  the  A^-slmped  arch  ia  V-ahapcd 
regards  the  line  of  the  alveolar  border,  and  also  V-shaped  as 
regards  the  vault  of  the  palate,  which  runs  up  to  a  line  like  the 
interior  of  a  roof. 

lu  most  cases  tho  lateral  width  is  deiicieui,  and  the  pati 
are  often  mouth-breathei*s. 


eol^ 


(*)  Shows  tt  ceso  in  wliicli  the  V-shaped  conformation  wm  attended  with 
uuusumI  cuotractiou  in  the  nt^iffbhourhood  of  the  biciiApid  aod  fir^t  [Hnmaueat 
molar  teeth.  Ua  the  left  sitft:  both  o(  the  bieiLspids  were  removed,  and  ill 
the  right  Iht!  Hfcouil  bicuspid  wua  eitnii-tt^I  withitiit  nuy  iidvantiief  betD^ 
I>ainHl  k5  regiinU  the  enutracted  condition  of  the  pftlale.  1  am  indebted  t« 
ttie  lute  Mr.  Kuirisuu  I<*r  the  use  of  thi«  inlOTestiug  fjwcimen. 


Sftroctimefi  t1t«  arch  and  the  vault  of  Uic  palate  ore  U-«huped 

TAtlwr  than  V-ahup^,  aiid  aooietimea   i}wm  is  ti  sliurp  bend 

'■  in  the  )iicuii^[ii(l  rt'i;^ioii ;   to  this  latter  aouio  writers 

•  lit}  tonii  smldle  slm[>ed  arch. 

Ki*cb  eaae  will  present  ib»  special  peculiarities.     In  one,  the 

'uewal  sitles  of  the  central  incisors  will  pnyect  furwards  and 

Hiffet  ill  an  angle  ;  in  another,  angles  will   he  fonned  at  tlie 

I  rif  the   lateral    and  ccntnil    incisors  ;  in  a  third,  the 

incisors  will  fonu  at  the  junction  of  their  rnesirti  aidos 

*&  anfiie  directed  inwards,  and  with  their  distal  sides  and  the 

D^iAU  BJdcft  of  the  lateral  incisors,  two  angles  directed  out- 

""^rtl?  [lut  unlike  an  inverted  \\\     The  deep  vnulted   form  of 

the  harri  palate  is  sometimes  carried  to  such  an  extent  as  to 

'"'Ingest  the  i<lea  of  liic  two  sirles  of  the  jaw  having  heen  forced 

'^wiipis  each  other,  and  the  roof  of  the  mouth  driven  upwards. 

*^  other  cases  the  height  is  not  greater  than  would  necessarily 

;'^*vilt  from    the  snlwtitution  of  tlie  vertical    for  the    obiitjue 

titioua  of  tho  alveolar  portions  of  tho  jaw,  and   it   is   not 

LOntomon    to  find   that   the  height,  although  apparently  in 

*H9«  of  the  normal  elevation,  does  not  in  measurement  exceed 

'*Ktofa  tinoly-dcvelopcd  maxilla. 

It  will  not,  however,  be  neceswiry  to  cuter  into  all  the  minor 
'■^ificjitiona  of  form  (/re^jented  in  cases  where  this  character 
defonnity  prevails.  Althoti^di  numerous  examples  jiresent 
^^tanfcelvoi  iu  which  parentage  cannot  be  lulduocd  as  a  cause 
'-■*•  V.ahape*l  dental  arches,  yet  in  many  families  this  i>eculiar 
tfifonuation  of  tlie  mouth  will  be  found  as  an  hereditary 
[^'h^rartvrifttic,  tmccnble  back  in  family  jiortraits  for  many 
KtnunitiituR,  and  shared  by  the  great  majority  of  the  members 
^-■f  the  families  at  the  present  day. 

The  subject  is  in  need  of  furtlier  investigation,  the  attempts 
hithorto  maiU'  to  cla-ssify  these  irregtdarities  and  to  refer  them 
lo  various  causes  lieJug  not  wholly  r^atisfaotory, 

With  fcwjme  writers  the  tx'rm  satldle-shaiH-'d  maxilla  has  \n> 
rcferunce  to  the  form  of  the  alveolar  bonlei-s,  but  only  to  tlie 
ibape  of  the  vault,  which  is  like  that  of  the  V-shaped  maxilla, 
Imt  with  the  apex  of  the  triangle  cut  oflf,  so  that  there  m  a 
DJirruw,  dut  urea  along  the  median  line. 

Dr*  douaton  (*•  Dental  Record,"  1891)  regards  the  tme 
\*-»h»pod  arch  ax  merely  deformed,  and  the  U-shaped  wrcVv  «& 
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nourotic.  Dr.  Talbot  ("Etiology  of  Deformities  of  Head  at* 
Jaws,"'  1S94)  disagrees,  and  regards  all  these  forms  as  indict 
tioiis  ()f  de«^enei*acy,  as  also  are  deviations  from  bilater^ 
syiiiinctry,  and  regards  them  all  as  indications  of  neuroti  * 
trniperanient.  In  Dr.  Talbot's  book  will  l>e  found  a  larg* 
number  of  instances  of  deformities  of  the  maxilla,  and  o3 
comparative  measurements. 

Tlie  question  of  the  origin  of  these  irregularities  has  already 
been  touched  upon.  The  subjects  of  them  are  often  otherwise 
not  well-developed,  and  are  just  the  children  roost  frequently 
the  subjects  of  post- nasal  growtb,  so  that  they  are  often  mouth- 
breathers.  It  has  been  suggested  that  there  is  some  compres- 
sion of  the  bicuspid  region  caused  by  the  tensions  of  the 
eorners  of  the  lips  and  cheek  when  the  mouth  is  carried 
habitually  open,  but  douV>t  has  been  thrown  upon  tbit 
mechanical  causation. 

It  has,  however,  generally  been  forgotten  that  in  mouth 
i)reathers  the  muscular,  fleshy  tongue  which,  when  the  moutl 
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tttempU  at  treatment  would  in  any  such  ca^e  wi  that  which  its 
figiirii>d  necessarily  bo  useless,  supposing  the  ilevelopmeut  of 

Fio.  8.^.  (») 


*^e  pf>ot  to  have  been  advanvod.  Had  the  supeniuiuerary 
^***>th  been  removed  as  soou  as  it  appeared,  the  incisor  would 
l^^bubtv  have  taken  ita  normal  positiun,  although  even  then 

Fio.  86.  P) 


the  Uttsplacement  during  development  might  have  been  to«i 
great  for  the  operation  to  have  rotiultcd  sucoeHsfully. 

X  do  not  rcmcnihcr  to  have    seen  any  cases   in    which    a 
lateral  incisor  hud  been  totjilly  displaced,  excepting  when  teeth 

[*)  Sh*»tt*^  Hi*,  riirht  oentm]  incisor  with  both  the  crown  anil  rovt  displ«.-ydt 
iU  fi-  •"•a'hetiig  oiTiipuMl  bv  a  sum'nmiiuTnry  tooth. 

tptt  uaiiiut'  ptut-i^U  bi'hiiiu  the  deiitttf  line,  its  ctmm'U  holding 

i«"-iiit"U.   and  the  root,  quIcm  jfrnitly  curved,  cyquuUr  with  the 

placed.     Thr  lut^'rni  iiuif«>r  has  wen  everted  \t\  Mie  ouimu',  wliile 

111  ciinine  holds  thf  po-sition  which  »hotiM  have  been  occii])ii'd  hy 

'•cith.      The  ritrht  tempuimy   ciutino  is  rotiiiut<4l,    iiiid   the 

u  phiced  hi)r)r.O[iLiiny,  a  poiliuii  ol  the  crown  only  beiof^  acou. 
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hare  been  transposed  ;  there  is,  however,  no  reo-^on  to  snpi 

that  they  are  more  exempt  than  the  central  teeth  from  tli    *W 

ibrni  of  irregvihirity. 

The  foregoing  observation  cannot  be  applied  to  the  canii»- 
teeth.     They  are  more  frequently  than  any  other  doacriptio* 
of  teeth    the   subject*  of  total   displnceracnf.     Even   in  m^ 
father's  collectiun  there  are  many  examples  illustrative  of  thi 
abnormal  positions  into  which  these  teeth  may  be  thrown. 

Transposition  of  tiio  teeth   is  not  confined  to  the  liui 
aubject.  there  being  u  sknll  of  an  oraug  in  the  Oifonl  Muaeui 
in  which  the  canine  and  premohir  are  transposed. 


Fio.87,  ( 


PerhiLjJS  one  of  the  most  common  fonns  of  displacement 
is  that  iu  which  the  canine  is  situated  posterior  to  ttie  denttil 
line,  at  a  point  coiTCspondiug  to  the  space  which  divides  the 
central  and  lateral  incisors.  It  may  happen  that  the  crown 
only  occtipies  this  p<>sition,  iu  which  case  the  deformity  would 
Admit  of  remedy ;  but.  where  the  root  participates  equally  with 
the  crown,  as  in  the  exuuiple  which  forms  the  subject  of  Fig,  86, 
restoration  to  the  normal  arrangement,  though  perhaps  not 
impossible,  would  be  attended  with  ditficulty.  The  question 
then  arises  as  to  which  of  the  teeth  should  be  removed.  The 
temporary  canine,  if  left,  may  endure  for  some  years,  but  if  it 
be  extracted  we  muy  be  unable  to  force  the  |>ermanent  tooth 

(')  Shown  tho  ripht  ranint'  placpfl  tmnsirentfly  in  the  h.ise  of  the  alveolar 
tract,  till'  cniwn  U-ing:  dire^'twl  t<nviirc]s  tlii;  i-lieok,  tind  the  root  l^jwords  the 
medinn  Hue  i»f  the  inoutlu  Th<i  lmu«  has  been  removed  to  show  the  couti 
tak«a  by  the  root  of  the  displnoed  tooth. 
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into  Hs  plftoe,  tkud  should  wo  succeed,  the  crown  only  would 
bft  moTed  ;  heace  tlie  toutli  would  h4>l<I  u  slautiu;;  and  [►rolmbly 
itosi^ttly  position.  My  own  choice  would  fall  upon  the 
Aoiue.  It  would.  I  think,  he  more  easy  to  press  the  lateral 
luoth  inwiirds,  the  terminal  portion  of  its  root  not  being  dia- 
pittcvd,  than  to  druw  outwanla  into  line  the  canine.  In 
'locidiDg  on  our  troatmont  wc  must  in  no  case  loaw  Ki^ht 
uf  the  fact,  that  although  it  may  be  quite  pos»i!>le  to  force 
(*  tooth  from  an  irregular  into  a  regular  position,  yet  that  tho 
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ition  ruay,  under  some  oiruumstances,  be  so  jjrctlonged 
Aud  painful,  that  the  proposed  advantage  will  not  compensate 
far  the  suffering  which  its  accomplishment  could  entail. 

In  the  preceding  Hgure  a  case  ia  shown  in  which  the  right 
canine  is  placc<l  across  the  dental  arch,  the  root  being  directed 
tottords  the  median  line  of  the  palate,  and  the  crown  Upwards 
tho  cheek.  Tho  point  of  the  crown  was  the  only  part  which 
%n»  not  completely  buried  in  bone.  The  latter  tissue  has  l>een 
cut  away  for  the  purpose  of  showing  the  course  taken  by  the 
tooth. 

|»)  ShuWB  th(!  ripht  cttniue  of   the  upper  jaw  )iuri«l  in  tin?  bue  of  the 

ilfti.lir  pitituinrace.  it*  c-ourse  rorrespondiiig  with  tliut  oi  the  Iiittcr  jwrt. 

!i»#  been  cut  away  to  shuw  the  (iirwiion  taki-n  l>v  thir  tw>th.     The 

ju.l  htw  become  slig-hlly  twisl«Hl  on  iu  nxis  by  the  miNplapeil  nuiine. 

'■ij  :  ]•' of  tht*  mn\illu  the  Hta-ond  liicu&pid  has  bt!«u  twl<slfd  ntuod 

lUit  ^urfori!  is  (lirtcUil  lowurd*  tht;  chiL-W.     Tht-  prf^svme  of  tho 

not ..>(id  teinpnnin  luoUir  hu^  prububly  \wvn  inslramtrntal  in  pni- 

^iiinge  from  tho  nMrmnt  pOHitiun.     Thi9  ci/the  is  refurn-d  to  on 
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A  horizuDtal  poeition  m  the  base  of  the  alveolnr  ridge    ss 
Bometimes  takon  by  tlie  equine,  the  apex  of  the  crown  bciti^ 
exposed  to  view,  or  covered  only  by  guui,  or  imbedded  decjil 
iu  bone. 

The  two  following  illustrations  are  taken  from  a  remarkal>; 
specimen  given  to  lue  hy  the  lute  Dr.  Brintou,  in  wbieh  tl 
canines  were  syniraetrically  arranged  in  the  horizontal  poaitit*** 
described  in  a  preceding  case. 

Teeth    80    placed    may   remain    without   producing  m 
reuience  through  a  long  life,  and  be  discovered  only  towArtC- 
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its  close.     When  with  advancing  age  the  teoth  fall  out,  an 
the  alveoltir  processes  disaj)|)ear,   tlie  long  hidden   teeth  are 
brought  t«  light,  and  the  patient  ftincies  he  is  cutting  a  third 
set  of  teeth. 

A  patient  admitted  into  the  Middlesex  Hospital  under 
care  of  the  late  Mr.  Dp  Mttrgan,  loKt  a  portion  of  tlie  upper 
maxilla  from  syphilis.  The  dead  hone  on  its  combig  away  was 
fi>und  to  contain  a  canine  tooth,  which  ran  under  the  floor 
of  the  nose  iu  a  direction  parallel  with  the  median  line  of  the 
palate  (Fig.  92).  Excepting  the  absence  of  the  ciiuiue,  the 
dental   series  was   noruial.     Several  examples   of  the 
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{')  Front  Tiew  of  n  f^iieriiiien  in  wliirh  the  cnnines  lire  plnced  horizon 
in  a  line  corrospoudiu^  with  the  ba**  q(  tho  iUveoInr  proc«^M<«.     Ther 
beeu  o\puse<l  to  view  by  Ibo  luss  of  tlie  tuetb  and  snb««(|uuat  nb«orptioD  o 
the  entirt!  part. 

(^)  PaliiUil  y'lavr  of  the  Kamc  Kpecimcn  showu  in  tlie  prectxling'  fignre 
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bsing  found  in  the  antrum  liave  been  recorded,  in  one  met^nce 

its  attachment  appearing  to  be  to  the  floor  of  the  orbit. 
And  in  the  museum  of  the  MiissaoliUHCtts  General  Hospital 
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is  an  exantpie  of  a  cauine  imbedded  in  the  nasal 
of  the  auperior  ma.\iUa,  with  its  point  directed  upwards 
(Fig.  91). 

(<)  Drawn  from   a  upccimen  in  the  UuMum  of   Mawachusetto  Geacnil 

C)  •"' -    -^--■-    *-  -n    (rom   tho  upper    jtiw   -which    hecnnie  dotiiched 

duTH  It  contiin*  a  cnntne  t(H»tli  situated  h<)h7.nntall]r 

in  til ,  -      'iirectioQ  bt:ing  purftlttJ  nith  the  rnvfliuu  Hue  of 

ttio  balnti'. 

P)   Kr"ni  n  ip'vimen  in  wliicli  the  teinnorary  canines  were  p«nu8t«nt,  and 
•  •*  placed  horizontally.     On  the  If  ft  side  &  Eufficient 
<  <:'u  rc>m(>vf<l  to  ^huw  tlie  }HwitiuD  o£  the  buntnl  tuotb. 
riit  -Ml'  u»  (luiut  o(  III*'  cnniiiL'  niav  h*-  seen  between  the  lateral  and 
iociKir.     Tbo  ri^ht  tcmponirv  lnt<Tnl  inri<M)r  baf>  been  ri-taint^d, 
r«n  the  pi-nnniirut  <  rutral  an(l  liiteral  teeth. 


178 


A  SrSTJSM  OF  DENTAL  SURGEHY, 


Although  total  displacement  of  the  canine  teeth  is  leas 
oominon  in  the  lower  than  in  the  upper  series,  examples  of  thin 
form  of  irregularity  in  the  lower  jaw  are  sometimes  met  with. 
Of  the  tvro  specimens  selected  for  illustration,  the  one  in  which 
the  tooth  is  placed  horizontally  is  the  more  peculiar.     In  the 
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BOOOnd,  the  temporary  canines  were  retained*  and  the  permanent 
canines  became  matured  within  the  nuhstaiice  of  the  jaw.  The 
retention  of  the  tcniporury  may  ho  adduced  as  the  prevailing 
cause  of  total  distilacement  of  the  permanent  canine.  In 
several  of  the  preceding   illustratious  these  memljem  of  the 

(»j  Shows  an  inferior  mflxilla  in  which  the  left  canine  is  placed  horixoutaDj 
in  the  (Uvfolur  IwinltT  aut^-rior  to  the  dental  BoriM.  Th«  tooth  wm  oxposed 
to  the  exti'nt  »bnwn  in  th«  fiifurf-. 

0  Shov«  a  lower  iimxtlb  lu  which  the  tvmjiomry  (the  Horltctj*  of  which 
are  shown  by  the  dntt*-*)  iinfw)  were  rttjiinfMl,  and  the  pmmnent  t-nuiues 
developed  within  the  subKtuncc  of  the  jiiw.  TUt  hune  has  hei^n  removed  on 
the  one  side  Ui  «hi»w   tho  direction  taken   hy  the  tooth,  whidi  has  hccn 

istod  on  its  axis  to  the  extent  of  a  quarter  of  a  turn. 
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tciapomry  set  ore  present.     In  other  cases,  however,  the  arch 

w  fiiJiy  occupied  by  the  jiermanent  teeth,  to  the  exclusion  of 

'w  caniDe»,  and  as  these  are  commonly  tlie  last  to  tiike  their 

"^pective  plact'8  iu  the  stries,  they  are.  wl»en  so  exchule<l, 

imhlc  to  L't;  tiiruc*i  completely  out  of  tlieir  normal  position. 

*"©  preaeiice  of  disease,  or  the  oecurrencc  of  meohonical 
iD;i»y  ju  that  part  of  the  jnw  in  which  the  canines  are  hituated 
*nen  undergoing  development,  nmy  drive  them  from  their 
f^P^t"  |M>aitiou.  I  cimuot,  however,  call  to  mind  a  case  which 
"■oultl  serve  for  illustration  on  this  point. 

*«e  results  entailed  by  totiU  malposition  of  the  canines 
***  Visually  unimportant.  Tumoiira  arising  in  the  osseous 
**'Ucture  of  the  jaw  have,  howevor,  in  a  few  cases,  bceu  found 
**  Ooi^tain  a  Iiiddeu  tiwth  in  their  centre,  and  the  teeth  so 
«c«tl  iiaye  been  regarded  as  the  cause  of  the  disease ;  and  in 
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i*yrp  tnnn  one  instance,  a  missinj^  tooth  has  been  removed  from 

»hc  Ulterior  of  a  tumour,  and  tlio  openition  been  followetl  by 

ibsidenc«  of  the  disease.     That  teeth  imbedded  iu  the  sub- 

the  jaw  may  l»ecomo   a   source   of  irritation,  and 

to  diseAse  in  the  part  in  which  fhc^'  are  situated, 

in  scarcely  lie  doubted.     Iu  tlie  case  shown  in  Kig.  92,  it  is 

fhablc  that  the  presence  of  the  canine  not  only  determined 

^bowK  ti  Inwt-r  tnaiilU  in  H'hich  the  right  second  biciiApid  i<i  pIncM 
ly,  Ihp  HHtt  beinp  dirwted  backwartls.  The  orovra,  tboagh  esi>use<l, 
>l  riM  Above  the  l«Tel  uf  tUu  alreolar  marina* 
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the  sita  of  the  necrosia,  but  also  the  occurrence  af  tlie  clifleiue, 

fleeing  that  the  loaa  of  the  bone  waa,  as  regards  tlie  aJveolar 
portion  of  the  jiiw^  limited  to  the  part^  immedtateJy  ttrouud 
the  tooth.  Ill  the  jear  1B59  a  speotmeu  wujb  exhibite^l  to  the 
members  of  the  Odoutologioal  Society,  in  which  a  canine  tooth 
lay  horizontally  on  tbo  floor  of  a  large  cavity  formed  iu  the 
Butaiince  of  the  lower  jaw  uear  its  lower  bonier.  The  history 
of  the  case,  with  the  characters  presented  by  the  enlargement 
of  the  bone,  indweed  the  surgeon  to  esteiae  that  portion  of  the 
maxilla  in  which  the  disease  was  s]tuated^  and  it  was  the 
excised  portion  which  was  shown  at  the  Society.  This  case 
will  be  found  more  fully  described  in  the  chapter  treating  on 
discuses  of  the  jan^  induced  by  misplaced  teeth. 

Complete  itregularity  in  the  position  of  the  bicuspids  to  the 
extent  Bhown  in  some  of  the  preceding  figures  of  misplaced 
teeth,  is  of  very  rare  occurrence.  In  the  most  strongly  pro- 
nounced case  which  lias  come  under  my  own  observatiouj  the 
root  of  the  second  bicuspid  of  the  upper  jaw  passed  backwards 
between  the  lingual  and  labial  roots  of  the  first  mohir.  Iu  the 
case  illuatnited,  the  direction  of  the  tcfotb   ia  much  the  same 
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Th«  third  molATS,  or  wisdom-teeth,  being  the  liist  to  take 

tliar  place  in  the  seriea,  are,  from  the  oliatficlcfl  opposed  to 

tUir  enjption,  a  frequent  cause  of  suffering,  more  especially 

tliuw  (jf  the  lower  j:iw.     The  second   molar  iinmediately   in 

front,  nod  the  terminal  point  of  the  ftlveohir  line  behind,  bound 

the  spAce  Recorded  to  tlie  wisdom-tooth  ;  each  tooth  which  hns 

0i>d(\'jtluyu3  predecessor  is  developed  beneath  the  btise  of  the 

enropoid  procetss    in   the  first   instance,  and  as   the  coronoid 

ptietin  recedes  by  aljsorption  on  ite  anterior  and  deposition 

^  Ha  posterior  surfaces,  the  tooth  is  enabled  to  come  into  itfi 

pTOjjor  position :    but  if  the    backward    development   of  the 

'"'^ilhe  hna  been  urreatoi^,  the  interval  will  be  inHuflicient  for 

*"0  itonuAl  arrangement  of  the   presenting  tooth.     It  would 

*Ppeiir  to  l>e  the  exception  rather  than  the  rule  for  the  wisdom- 

^"th,  edjH'cittlly  of  the  lower  jaw,  to  take  their  place  among 

*ho  organs  of  nuvstication,  without  producing  some  amount  of 

*i*tJering  at  the  time  of  their  eruption,  and  the  degree  of  incon- 

^^ui^Qce  experienced  is  often  Buflicicntly  great  to  induce  the 

'UfForer  to  apply  for  professional  assiatance.     In  many  of  the 

|^^**»tm  which  arise  in  the  lower  maxilla  the  teeth  can  scarcely  be 

f*^*fi  to  lie  disphioed.    The  deviation  from  the  iiurmal  conditions 

Confined    to   the  jaw  itself.     The   tooth   takes  ita  natural 

[^^ret'tion,  but  the  space   into  which  it  has  to  force  itself  is 

***a<nficient,  cou»etp»ently  the  distal  side  lies  close  against  the 

^^tcnor  surface  of  the  coix>noid  jirocess,  leaving  no  room  for 

^^9  gum.      The   latter   part,   under   these   circumnitances,    is 

l^rpBBOd  upwards,  and  lies  more  or  less  over  the  masticating 

^rffti'e  of  tiie  UH>th,  and  is  consequently  subject  to  be  bruised 

from  time  to  time  by  the  tooth  or  teeth  of  the  upper  jaw.     In 

ihiii  manner  iuHammation  in  the  gum  is  set  up  and  maintained. 

The  disease  seldom  limita  itself  to  the  part  injured.     It  more 

commonly   extends  to  the  adjoining  parts,   involving  the  soft 

tiatures  about  tlie  ascending  rumut«,  und  extending  from  thence 

Cu  the  faucefi.     The  act  of  deglutition  becoa^ee  painful,  and  the 

motions  of  the  jaw  are  restricted.     The  patient  tells  you  that 

it  in  ipiittf  iii][H>Hbible  for  him  to  open  the  mouth  suthciently 

wide    for  you  to    make  an  examination   of  the   tooth   which 

hM    f*ccaaioned    his    misery.       After    a    time,   the    overlying 

gam  ftnppurateft,  or  ulcerates,  and  the  movement  of  the  jaw 

less  coDStrained. 
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The  patient,  however,  is  extremely  cautious  in  using  tfa^^ 
tO€tfa  until  the  infliuumatory  action  baa  subsided,  leaving  i«:^ 
fiomc  cases  the  gum  in  a  position  to  be  again  wounded  b?  th  ^ 
upper  toeth  ;  in  other  cases  leaving  the  whole  of  the  imisticutin  ^ 
surface  of  the  tooth  perfectly  uncovered.     If  the  patient  l>e 
seen  l»en>re  any   great  diliiculty  in   opening    the   ujonth  h«^ 
arisen,  the  tooth  may  be  removed.     Indeed,  in  all  eases  vliei-e 
the  tooth  is  wedged  tightly  between  the  parte  already  dt'seril«<i, 
this  treatment  will  be  the  mo:3t  JudicioitH  we  Can  adopt;  Tor 
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should  the  guni,  after  the  infhimmatory  symptoms  subside?* 
retreat  lichind  the  tooth,  still  the  backward  position  render^ 
the  latter  useless  as  au  organ  of  mastication ;  and  sliould  th^ 
gum  retain  its  unnatural  position,  tlie  patient  will  Ihj  liable 
repeated  attacks  of  iiiHammation,  until  either  the  gum-covci 
tooth  or  its  autagouiist  has  been  rumnved. 

There  may  i4ot,  Iiowcvlt,  be  sufficient  space  between  the 
second  molar  and  tlie  ramuH  for  the  wisdom-tooth  to  protrude 
itself ;  it  then  cither  becomes  develoi>ed  below  the  alveolar 
margin,  or  it  comes  up  partly  within  the  base  of  the  ramus— ^ 
one  half  of  the  crown  of  the  tooth  being  covered  by  bone, 
other  by  gum.     In  either  of  these  cases  the  patient  may  o? 

(1)  Fn^m  a  speiimvu  in  wliich  the  third  mnlar  has  been  developed  bclo 
the  alvfMilor  manriD,  with  the  disljil  ^iilii  under  the  bttse  of  the  oscendii 
ramus  of  the  lowir  jaw. 
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may  not  be  subjected  to  snffering  ounsei^uent  upon  the  abnormal 
fruition  of  the  tooth,  and  the  absence  or  presence  of  mischief 
»ill  be  determined  partly  by  the  height  to  which  the  tooth 
nweintlie  jaw  us  respects  the  untagoniatic  tooth,  and  partly 
by  the  constitutional  state  of  the  patient.  The  same  condition 
"f  parts  which  in  one  peraon  would  lead  to  little  or  no  incou- 
^laUTOcc,  would  in  a  less  healthy  subject  produce  gt^at  irritation, 
wJ  even  necrosis,  the  extent  of  the  disease  varying,  again,  with 
toe  roaceptibility  of  the  individual.  In  any  case  the  involved 
^tL  should  be  extracted  so  soon  as  it  ia  found  to  be  a  source 
^  JiritAtion.     Moreover,  a  buried  wisdom-tooth  may  remain 
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for  a  number  of  years,  and  then,  even  in  advanced 
\  «et  up  violent  inflammation. 

Two  such  cases  have  recently  come  under  observation.  In 
'■Oc  one,  repeated  growths  of  irritable  polypi  sprouted  from  the 
over  the  mierupted  tooth,  necessitating  its  removal,  which 
a  matter  of  great  dithcuJty,  and  was  followed  by  much 
^foliation.  In  the  other,  disease  of  the  bono  was  suspected, 
bit  a  narrow  sinus  was  found  to  lead  down  to  a  buried  tooth. 
All  inflammatory  symptoms  disappeareil  after  dilatation  of  the 
sinus  had  been  accomplished  by  repeated  packing  with  strips 
of  lint,  and  the  patient's  advanced  age  rendered  any  more 
^Tiulicnl  proceeding  undesirable. 

the   two  preceding  forms  of  deviation  from  the  normal 
Ion  the  teeth  presented  themselves  in  the  alveolar  line  ; 

0)  Showinjc  the  in«t](mi -teeth  imbeflded  in  the  rami  of  tbo  lower  jaw. 
by  Sir  E.  Sumdan  to  ihfi  niUMum  of  the  Odouio\(»g>cik\  fiodtst^ . 
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but  cases  now  and  then  occur  in  which,  'while  the  yeitic^^l 
positioD  is  maintained,  the  tooth  ia  removed  from  the  alvetilEBa^j 
portion  of  the  jaw.  In  the  upper  msi^illa  it  raay  ^>e  situate  <d 
in  the  posterior  portion  of  the  t^iberositVj  a'xjve  the  level  c:»f 
the  alveoli,  and  in  the  lower  jow  within  the  ramus.  We  w^^-* 
indebted  to  Sii;  Edwin  Sanaders  for  the  use  of  the  specime?»:i 
which  forma  the  subject  of  the  preceding  iilustratiou.  In  th  m* 
exrvmple  the  wisdom-tooth  on  either  aido  is  situjit^d  high  up  i  :»i 
the  ramua,  tiie  crown  reaching  nearly  to  tlie  levtl  ot  the  fliginoi^^ 
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■Q.^vbere  in  the  substanco  of  tho  boue,  and  be  tbo  exciting 
caiae  of  mischief. 

■Aiiother  remarkable  caae  of  displnceinent  of  the  wisdom- 
^th^  in  which  it  stood  (horizontally)  close  to  th€  sigmoid 
Q^tch  anti  tlie  condyle,  is  recc»rded  by  Mr.  Marslmll  (Chicago 
^wi.  Jouruiil.  1884)* 

"*  the  majority  of  casM,  however,  the  third  molara,  when 
^"plscod,  lose  the  vertical  position.     They  commonly  take  an 
^Wi(j  He  direction,  cither  forwards,  outwards,  inwardfi,  or  hack- 
In  the  lower  jaw  the  forward  direction  is  by  far  the 
common  fono  of  irregularity,  the  degree  vatying  from 
"*g:litly  oblique   to  a  perfectly  horizontal  direction.     The 
din},'  series  of  figures  show  various  degrees  of  this  form 
ipbicement. 

Fui.  ion.  {>) 


In  endeavouring  to  trace  the  causes  which  have  produced 
class  of  irregularities   we   must   recogni.«e   two  distinct 
itions  !   in  the  one,  the  tooth,  in  pressing  forwards,  liaa 
the  direction  in  which  tho  least  resistance  wus  oflfered  to 
Jt»  pingrcss  ;  in  the  otlier,  the  mal-positiou  has  been  aHsiime<i 
a  comparatively  early  period  of  development,  irrespective  of 
lance  at  the  time  vf  eruption.     In  Figs.  100  and  101  the 
appear  to  have  advanced  until  the  mesial  edge  or  angle 
tlic  crowns  inipinged  ui»on  the  necks  of  the  anterior  molara. 
iThu  forward  movements  of  the  teeth  then  became  completely 
!ftrrettt«d.    tn  Fig<4.  102  and  103  the  teeth  must  have  been  from 

iitir  of  the  iiinbir  furfux'  of  loft  fiile  »f  tli«*  Inwvr  jnw,  the  boue  iMiog 
fthuw  the  ohliijne  diriM-liou  iif  i\\v  tliird  motur. 
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the  first  formed  pretty  muoh  in  the  position  which  thejr 
fihown  to  occupy. 

In  the  upper  wisdom-teeth  the  obli\|ue  direction  forwards 
less  frequei3tly  asiiuuied.      Fig.    104   will,  however,  illustnu 
this  form  of  irregularity  in  the  upper  maxilla. 


% 


Fi«.  101-  (') 


Fig.  102.  0 


In  the  lower  jaw  it  is  nnt  common  to  find  the  thinl  moll 
directed  obliquely  outward,  altliou^h  cases  have  occiirrod  in 
which  it  has  assumed  that  position,     in  one  or  two  instances 


(^)  View  iif  tlie  rigbt  slile  of  the  lower  jaw,  thti  iitm-r  alTeolar  plute  ha 
been  partiully  rtmove*]  to  show  the  ohlinue  dirtn-tion  of  tlie  third  molnr. 
(^  Showinjj   llie  outer  surface  of  the  lower  jaw,  with  the  third  molox 

ftlaced  horizontally,  the  side  of  the  crown  of  which  riKes  slightly  above  the 
cvcl  of  the  ahx*olar  inor^n. 


-4 
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I  have  ma  the  crown  of  the  tooth  buried  in  the  substance 
^  the  cheek,  and   ao  much    obscurod    by  the   swelling  and 
wfliinmntion  of  tho  soft  parU  urouiui.  that  its  preseuce  was 
"^ected  with  some  difficulty, 
fn  the  upper  jaw,  however,  the  outward  direction  is  more 

Fic.  103.  (■) 


Fig.  104.  (^ 


|uently  taken.  In  the  accompanying  figure  (Fig.  105)» 
ikeu  frt'iu  a  8[tecimcn  in  my  own  collection,  this  form  of 
jai-ptisiiiou  is  shown.  A  few  years  since,  many  practitioners 
an  opportunity  of  seeing  a  case  in  which  the  wisdom-tooth 

(1)  SKi>w«  A  luwpr  jaw  in  which  the  wisdom-tooth  has  taken  a  horiiontal 
*iti.it]  (■'  low  Uiu  IfVi'l  of  the  alvcnlar  marKii). 

■iif  iin  uppOT  jaw.  with  the  third  molar  directed  forwitni,  and 
|r  ij-'m  tho  M<cona  itiular.     Tlin  smnll  tor>lh  oittiiiteil  liigh  up  in  the 

n  jurt  ot  thi.*  jiiw,  wns  t»ri>ed  there  by  thu  .tpfldu  of  the  graTedigger. 
it'i  iic<-Qrac\   iu  di,'Iiji(.'ntiDg  all  purt^  at  ttic  tipeciuien  has  rendered 
ion  ni'i.T-v4irv. 
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pierced  the  cheek.  The  crown  of  the  tooth  waa,  hower^^r, 
hidden  by  the  whiskers,  and  Appeared  to  produoo  no  inccz^u* 
venience.  Ciists  of  the  cheek,  with  the  projecting  tooth,  »e&  re 
taken,  and  I  believe  one  of  them  may  be  seen  in  the  musci-sjs 
of  the  College  of  Sat^cons. 


Fiu.  106 


A  coBc  occurred  in  the  practice  of  the  late  Mr.  Craigie,  in 
which  tt  lower  wiadom-tooth  had  mnde  its  way  to  the  surface 
and  pierced  the  skin  close  to  the  iin^lc  of  tlie  lower  jaw.  The 
crown  of  the  tooth,  iis  is  seen  in  the  iiccomnunyhig  figure,  wae 

(*)  Shows  the  wisdom-tooth  of  the  left  side  of  thu  upp«r  jiw  diiroMd 
outwards. 

O  Thu  fiffure  u  taken  from  it  whx  niodol  which  ii  deposit£d  iu  tha 
miutium  of  thu  OduntologinU  Society. 


TOTAL  DTSPLACESTEST  OF  TSETU. 


189 


onnljf  embraced  by  the  puckered  skiu,  wbicU  presented  the 
Appe&nuice  of  cicatricial  tissue. 


Fro.  107.  (') 


Kio.  108.  {•] 


in  tbia  case  tbe  tooth  was  remuvod,  ami  the  opening  in  tlie 
^Itln  oloBcci  Bpoutaneously,  without  uecesaitAting  any  further 
ttugical  iuterference. 


llOT'.' 


>l)t«  -wifl()nm-t4Mith  of  the  left  sidt*  of  the  upper  jaw,  irith  the 

in*t  ihr  pt^njfoiil  plnlc  uf  the  spheaotd  bane. 

-lioni-toiith  ol  th*'  riijht  miIp  ni  (he  upper  jrtw  placed 
■  ciuwii  ilini'tcd  hackwiird^  uud  a  littlu  outwunb.  XUv 
.1  tn  -Kiiw  tlie  pufiitioD  of  the  tooth. 
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Cftses  in  which  the  third  molar  is  directed  with  tnoTC  orloJP 
obliquity  inwards  are  met  with  in  Die  lower  jaw,  but  in  tfce 
ujiper  maxilla  thoy  are  very  vmcommon.  Examples  of  teeth 
which  lean  inwards  in  a  alight  <lcgrce  may  \yo  seen  from  titx*^ 
to  time,  but  such  hurdly  call  for  description  in  this  place. 

I  do  not  remember  to  have  seen  a  c*.^* 
in  which  a  lower  wisdom-tooth  aaanmed  tt»* 
horizontal  position,  with  the  crown  direct^^ 
Vjackwards  towards  the  ■j>ost*rior  border  C^^ 
the  ascending  ramus  of  the  infenor  maxillit      ^ 
but  of  this  form  of  irrej^nlarity  in   the  upptf^^ 
jaw  1  have  several  examples.    In  one  specimec^:^^* 
the   crown  of  the   tooth    rests   against  th*^^ 
pterygoid  plate  of  the   sphenoid    l»one 
another,  it  takes  tlie  horizontal  ]>o8ition,  with  the  cn>wu  directed 
backwards  and  a  little  outwards,  and  in  the  museum  of  the 
<^KlontoIogicaI  Society  is  a  model  showing  a  wisdom-tooth  erupted 
in  the  middle  line  of  the  palate. 

There  is  no  reason  for  supposing  that  the  irregular  tooth  in 

these    instances    produced    any 
inconvenience. 

Two  cases  have  come  under  my 
nittice,  iu  which  the  direction  of 
the  third  molars  has  been  com- 
pletely reversed.  The  teeth  hnve 
been  upside  down.  The  (irBt 
example  of  this  rare  form  of  dis- 
placement came  into  my  jx)8sessioD 
with  the  following  history.  The 
patient  suffered  jwiin  from  a 
carious  second  molar  of  the  nppor  jaw.  The  aching  tooth  was 
removed,  and  with  it  came  the  third  molar,  the  fangs  of 
which  were  mturlocked  with  those  of  an  inverted  wisdom-tooth. 
And  on  one  occasion,  on  account  of  severe  neuralgm,  for 
which   no   other   cause   was   apparent,   1    removed   an   upper 
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0)  A  Mcond  molitr  iti  the  uppor  jnw.  with  tho  wifldom-tooth  inverted  ftnd 
emoraced  within  thtj  roott. 

(*)  Taken  fmm  tlie  nut  of  a  mouth  in  vrhich  thf>  cnoiui'  (•?)  occapics  tbe 
place  of  the  latcnil  inri'-or  (h).  Tlu-  t<iiipor«ry  caniuo  (r)  ii  rc'tiuacHl,  acd 
phiced  l;«tw(^'ii  lliti  iDl^a-al  incisor  nuit  tirat  bicuspid.  In  all  other  respects 
the  Bcrioe  is  Qormid. 


THANSPOSITIOS'  OF   TEETH. 
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Tiadom-toothr  the  crown  of  which  waa  directed  outwards 
U^ranis  the  cheok  ;  aft^jr  the  lapse  of  two  years  another 
'iHiimitoftth,  nearly  normal  in  [tositiou,  canio  down. 

Irrrtfuiaritjf  j'tx/m    tranfjMjsition    of  permaitttU    teeth. — In    a 

pnctJciii  pDtut  of  view,  uo  great  interest  is  uttuched  to  this 

iottu  of  irre^nilarity,  as  it  does  not  ordinarily  admit  of  remedy. 

Tbt-  |irecoding  illustration  is  taken  from  a  ciuse  in  which  the 

caniue  is   placed    between    the   centnil    ami    latenil    incisor. 

Soiuctimes   the   canine  will   be  found   l>etwecn    the  bicuspid 

***tb.    The  manner  in  which  ti*an3po8itiun  may  arise  will  be 

if  sf»nie  of  the  earlier  figures  are  examined.     The  position 

the  canine  of  the  upper  jaw  is,  Ounng  the  period  of  develop- 

^**^t,  8u  much  above  the  adjoining  teeth  that  any  irregularity 

***  the  growth  of  the  neighbouring  parti*  of  the  idveolar  ridge, 

^  of  its  contents,  may  throw  it  either  in  front  of  the  lateral 

^^  l>thind  the  firat  bicuapid  tooth.     Kvon  the  imsition  of  the 

^©**Dlopiug  cusp  of  the  canine  itself  may   lead  to  a  similar 

'^'Ult.     If»  for  instance,  the  point  be  directed  either  forwards 

**    bnckwards,  the  tooth  in   its  tlescent  may  lose  the  proper 

P^^itinn,  and  come  either  between  the  incisors  or  the  first  and 

■®^o»id  bicuspids. 

^>Vhile,  US  a  general  rule,  little  or  nothing  can  be  done  in 
*^  way  of  treatment,  yet  the  poissibility  of  successful  trans- 
Uitiou  of  teeth  should,  however,  be  kept  in  view  ;  thus  a 
of  the  kind  has  been  suc^jes-sfidly  treated  by  Mr.  Spence 
t«,  and  in  the  Transactions  of  the  New  York  Odontological 
ictr  for  1)^75,  a  case  is  described  in  which  the  centrals 
ftepuratod  to  the  extent  of  five-eighths  of  an  inch,  two 
mumeraries  stjuiding  between  them.  The  right  central 
^««  extracted,  and  the  right  supernumerary  twisted  by  im- 
l»wliate  t-orsiou.  The  left  supennuuemry  was  extracted,  as 
tlnu  ihe  left  centnvh  which  was  traiiHphtnted  into  the  super- 
aumerary  bockt-t.     Two  ycara  aftcrwanls  the  case  was  doing 


^^     aura 
■    vdl 

^H  Mr.  CL-loinau,  after  consultation  with  the  writer,  performed 
^1  «  »omcwhat  similar  operation  upon  a  patient  in  the  Dental 
^m  Hnspitnl ;  an  account  of  this  case  will  be  found  in  the  Odonto. 
^^^e.  Tnna.  for  1881. 

^^^Hlin   abnomml   occlusion  of  teeth   may  lead   to  disastrous 
nmilts  by  the  inequality  of  wear  produced,  which  may  result 
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iu  the  expanse  of  the  pulp  cavity.  An  edge  to  edge  bite  may 
lead  to  the  destruction  of  incisors,  and  similar  ill-effects  may 
be  seen  in  animals ;  or  the  absence  of  an  occluding  tooth 
may  lead  to  the  tooth  which  hna  no  antagonist  growing  too 
long^  or  if  it  is  a  tooth  of  persistent  growth,  to  its  growing  on 
till  its  possession  is  a  distinct  detriment  to  ita  possessor. 

This  often  happens  to  the  incisors  of  rodents,  which  curve 
roimd  till  they  re-enter  the  jaw  or  the  skull.  And  a  striking 
example  is  here  figured  of  the  canine  of  a  hippofjotamus,  which, 
failing  to  meet  and  be  worn  down  by  its  opponent,  has  grown 
round  into  a  complete  circle,  re-entered  witli  its  point  ita  own 
pulp  chamber,  and  so  put  a  stop  to  further  growth. 

Fio.  111. 
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Dbfsotb  in  the  structure  of  teeth  are  important  as  a  pre- 
disposlDg  cause  for  the  occurrence  of  dentul  curies. 

These  defects  miiy  bo  of  two  kinds;  the  dental  tissues  may 
bo  otherwise  weli-fonncd  of  good  stout  muterial,  and  jet  have 
defects  of  form  which  make  vulnerable  poiuts,  or  the  whole  of 
the  dental  tissues  may  be  of  suob  material  that  they  have 
little  iK>wer  of  resistance  to  adverse  influences. 

A  typically  good  tooth  should  be  of  a  white  colour,  inclining 
to  yellow,  its  enamel  should  bear  a  hi;^'h  polish  and  be  thick, 
it  should  not  have  an  appearance  of  too  great  or  glassy  trans- 
lucency,  and  should  not  incline  to  a  greyish  or  bluish  hue. 

I  may  mention  that  the  few  patients  within  my  own 
cognisance  who  have  exceeded  the  age  of  ninety  have  all  had 
typically  strong  yellowisli  teeth. 

The  cusps  characteristic  of  the  particular  tooth  should 
be  well  marked,  but  not  excessively  long  nor  ovor-pronouuced, 
and  the  grooves  and  pits  should  be  shallow  and  closely  shut. 

The  simplest  kind  of  defect  is  one  of  form  rather  than 
structure,  in  which  pits  or  Hssurca  exist,  which  arc  but  an 
exaggeration  of  normal  forms  of  the  res[)ective  teeth. 

For  instance,  a  molar  tooth  may  present  to  the  naked  eye 
all  the  appearances  of  a  well-developed  organ,  and  yet  the 
enamel  may  be  imperfect,  and  the  im]>erfectiou  may  be  in  such 
a  fonn  as  to  insure  the  early  itijury  of  the  tooLh.  From  the 
natural  depressions  which  separated  tfie  cusps  of  the  molar 
teeth,  minute  but  deep  iissurea  may  be  extended  through  the 
enamel  to  within  a  short  distance  of  the  dentine,  and  they 
may  become  larger  as  they  recede  from  the  surface  of  the 
tooth.  lu  some  cases  which  I  have  examined  they  appear 
to  have  been  filled  with  cementum,  and  very  commonly  they 

D.S.  0 
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became  the  seat  of  oaries,  though  they  not  uncommonly  occmju 
in  lower  animala  Mithoijt  giving  rise  to  caries. 

It  will  bo  remembered    tbiit   the   calcification   of  a  tqol 
commences  from  separate  centres  for  each  cusp  ;  the  deft?- 
under  consideration  is  of  the  nature  of  n.n  imperfect  coaleaceu< 
of  those  centres  of  calcification,  and  is  in  a  measnro  analogo«3! 
to  the  production  of  a  hare-lip  or  a  cleft  pidate,  ^H 

This  may  occur  in  a  tooth  otherwise  very  well  developfr-^H 
but  it  is  more  common  in  those  of  inferior  grade. 


Fin.    112. 


DEFECTS  /.V  TEETH. 


19B 


fy  the  contour   of   its  outer  Burface  at  the  date   when   the 
toct   itccurred  ;   Zftigmondy  also   has   arrived   at   a   ftimilar 
CfDcluaioD.     The  term  Hyjx>plafiia  has  been  proposed  for  this 
m  of  defect 

7e©tli  more  widely  and  generally  affected  are  spoken  of  as 
or  honeycombed.     In  them  the  enamel  is  yellowish  or 
wowuhh,  and  is  leas  translucent ;  in  extreme  cases  it  is  (juito 
tJul'  Rtid  relatively  soft. 

-''he  dentine  docs  not  necessarily  participate  at  all  in  these 
•leiVcu,  but  well-marked  honeycombed  teeth  are  apt  to  be 
*w»onnnlly  rich  in  interglobular  spaces. 

'^otisidering  these  obvious  and  tangible  defects,  honey- 
^^''^^Hd  teeth  last  oftentimes  better  than  might  be  expected. 

't  tiAS  been  stated  that  irregularity  in  the  surface  of  the 
****»el  (Joes  not  imply  a  correajxinding  irregularit}'  in  the  surface 
*be  dentine  :  under  ordimiry  circumstances,  the  elevations 
depressions  on  the  surface  of  the  crown  have  counter- 
-  -J  the  surface  of  the  subjacent  dentine,  differing  only  in 
®  extent  of  the  elevation,  because  the  enamel,  attaining  its 
*^iiaum  thickness  near  to  those  paits  of  the  tooth  which  are 
7**^t  prominent,  bivaks  the  parallelism  uf  tlie  lines  formed  by 
'^  surfaces  of  the  two  tissues.  Although  thia  is  the  general 
^,  many  cases  will  be  seen  in  which  the  surface  of  tho 
^^tine  presents  the  usual  form,  while  the  enamel,  from  defect 
T|uantity,  fails  to  contribute  ita  share  in  building  up  the 
M-Q  uf  the  tooth,  and  the  cusps  of  the  molai's  are  conse- 
L^witly  stunted. 

f  hi  the  other  hand,  the  surface  of  tho  dentine  may  deviate 
^*X»m  the  natural  conformation  ;  the  masticating  surfaces  of 
^e  teeth  may  be  flattene<l,  the  cusps  beiug  iuadequately  i)ro* 
^unoe<l,  ns  in  syphilitic  teeth,  or  they  may  be  exaggentted. 
iDciBom  in  which  the  trilol>ed  edge  is  very  marked,  and  in 
vbich  the  frout  surface  also  shows  indications  of  tripartite 
vnuigcmcntT  are  generally  otherwise  of  poor  quality. 

Independently  of  the  quantity,  the  quality  of  the  tissue  may 
bt^  '  "  .  and  consequently  imable  to  resist  the  influence  of 

uiL-  iliite<l  to  injure  the  tooth. 

The  tibrous  chaiacter  of  the  enamel,  which  in  the  perfect 
tianie  is  somewhat  lost  by  the  blending  or  fuHiun  of  the  prisms 
in  the  process  of  calcification,  may  bo  permanently  mainUiiued. 
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Each  prism  may  to  too  considerable   on  extent  preserve  its 

individuality,  a  condition  which  gives  an  opaque  appearance 
to  the  tissue,  and  at  t!ie  siune  tirao  greatly  impairs  its  strength. 
The  fibrous  character  may  prevail  in  certain  pails  of  a  tooth, 
or  it  may  extend  through  the  whole  of  the  enamel.  More 
commonly,  however,  it  will  be  seen  in  lines  parallel,  not  with 
tlie  surface  of  the  enamel  or  of  the  dentine,  but  with  the  line 
of  growth. 

The  fusion  of  the  original  fibres  may,  however,  be  perfect, 
while  the  central  portions  or  contents  may  have  fallen  short 
of  perfect  development.  In  the  place  of  faintly-marked 
striation,  we  may  find  either  paniUel  series  or  even  minute 
cavities  ari'anged  in  single  hnua  which  appear  to  occupy  the 
axes  of  the  piisms,  and  sometimes  coalesce  into  a  fine  canal. 

In  the  most  perfectly  developed  enamel,  the  longitudinal 
mul  the  transverse  markings  are  regular  but  comparatively 
faint,  and  under  a  high  magnifying  power,  according  to  the 
light,  they  ap]>ear  as  dark  or  as  light  lines,  enclosing  spaces 
which  are  occupied  by  a  material  which  is  a  little  more  dense 
or  opaque  tlian  that  which  fonns  the  lines.  Any  departure 
from  this  condition  may  be  justly  regarded  as  a  predisposing 
cause  of  caries,  the  degree  of  predisimsition  being  proportioned 
to  the  relative  amount  of  porosity  in  the  tissue. 

Besides  tliese  well-known  and  recognisable  defects,  there  are 
types  of  teeth  which  are  especially  liable  to  caries. 

No  dentist  of  exp^rieneo  and  good  power  of  observation  can 
doubt  the  existence  of  these  tceih  of  intrinsically  poor  quality, 
nor  can  fail  to  recognise  them  by  the  eye,  dithcult  though 
it  mil}'  bo  to  precisely  deacrihc  their  characters.  They  look 
duller  upon  the  surface,  but  yet  more  translucent  and  glassy; 
they  deviate  from  the  proper  yellowiah- white  hue,  and  are  oiU^n 
undersized. 

And  it  is  very  comn^on  for  these  non-resistant  teeth  to 
co-exist  in  many  members  of  the  same  family,  so  that  it  is 
oommon  to  hear  persons  speak  of  the  badness  of  tlie  family  teeth. 

Yet  it  is  nut  always  possible  to  trace  tlicm  as  the  result  of 
heredity,  ami  still  less  as  the  result  of  an}'  tangible  form  of  ill- 
health  in  the  individual 

It  used  to  be  thought,  or  perhaps  it  would  bo  better  to  sn^' 
assumed,  that  these  teeth  were  iusuthciently  impi*eguated  with 


DEFECTS  IN  TEBTB. 


W 


ulta  of  lime,  and  all  sorts  of  proposals  have  beeu  made  in  the 
*»J  uF supplying  the  growing  child  witli  ft  fuller  supply  of  lime 
ufood  or  as  medicine,  to  obviate  their  occurrence. 

Or.  Kingstou  Barton  ("British  Medical  Jounial,"  September, 

»«95)  found  that  visible  defects  in  the  teeth  occurred  in  hand- 

•W  children   with  far  greater  frequency  than    in    breast-fed 

''fc'Mren;  and  in  one  case  the  occurrence  of  a   well-marked 

''^UBverse  groove  scemrd  traceable  to  temporary  bad  feeding 

""'^h    a  patent   infant   food,  so  that   there  is  some   positive 

^*^'dejic€  in  favour  of  bud  feeding  affecting  the  teeth  directly. 

""t    it  would  seem  that  the  evil  influence  takes  the  form  of 

*^wibl«aii<l  tangible  defects,  and  not  of  want  of  impregnation 

*'^h  Jime-ealt*. 

***".  Galippe  ("Recherchea  sur  les  propriet^s  physiques,  etc., 

"^^^^^otede  Biologic,"  Mai,  1884,  summarised  in  "British  Dental 

,**Ociation  Journal,"  1886)  has  published  a  scries  of  observa- 
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'^  upon  the  specific  gravities  of  the  various  teeth,  which, 


'^^Hing  to  him,  may  be  taken  as  representing  in  a  rough 
,    ^y    their   proportionate   richness  in  inorganic  salts,  though 
'     **      doca    not    pretend    that   it   does    so   with   mathematical 
"**^titude. 

^c  finds  that  the  average  mean  density  of  the  upper  teetli 
greater  than  that  of  the  lower  teeth,  and  that  the  teeth  of 
right  side  are  a  little  denser  than  those  of  the  left — a  fact 
*-*ich  seeras  to  correspond  with  a  Icsh  liability  to  caries. 

x'he  milk-teeth  have  a  leas  specific  gravity  than  the  per- 
cent, and  the  roots  of  teeth  than  their  crowns,  and  there 
^^X^>earto  be  differences  between  the  various  teeth,  which  are 
'^'V'en  in  detail  in  the  i»aper  referred  to  ;  but  these  differences 
'^^  not  stand  in  very  close  reliition  to  their  power  of  with- 
.ndiiig  caries,  as  the  molars  have  a  speciHo  gravity  as  high 
the  canines. 

He  further  believes  that  the  density  of  teeth  increases  with 
^%e,  and  that  they  may  lose  or  gain  in  inorganic  constituents 
^^^r  their  eruption,  contending  that  they   may  suffer  from 
^^>nHtiCutional  conditions  just  as  bones  may. 

Li  point  of  chemical  composition  the  milk-teeth  were  found 
^O  be  not  only  i>oorer  in  inorganic  constituents,  but  also  to 
^ftvu  more  of  carhonntes  and  less  of  other  salts. 

Thoie  researches  appear  to  have  been  overlooked  by  Dr.  Black. 
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('^Dental  Cosmos,"  1895),  who  has  examined  a  Urge  number  of 
teeth,  good  and  bud,  with  a  view,  among:st  other  things,  of 
ascertaining  tlie  relative  percentages  of  lirae-stilts  which  the 
dentine  contuine<i,  with  the  result  of  showing  that  the  diflerencea 
were  (juito  small,  and  not,  even  small  as  tliey  were,  constant 
in  the  direotiou  of  showing  a  deficiency  in  poor  teeth.  For  he 
found  that  there  was  aa  much  difference  between  different  teeth 
from  the  same  mouth  as  between  good  and  bad  teeth. 

As  his  methods  appeared  to  me  to  be  open  to  some  fallacies, 
and,  moreover,  to  be  quite  certainly  incapable  of  accuracy  to 
the  decimal  point-s  given  in  his  tables,  1  reinvestigated  the 
subject  for  myself  ("  Britisli  Journal  of  Dental  Science,"  1895, 
and  Transactions  OdontologiciU  Society,  Februarj',  lh96). 

Whilst  I  feel  compelled  to  reject  some  of  Dr.  Black's  con- 
clusions, which  are  based  on  decimal  differences  quite  beyond 
the  limits  of  experimental  accuracy,  yet  upon  the  whole  I  can 
confirm  his  broad  results,  which  are  of  the  very  greatest  value. 

My  own  investigations  brought  out  the  fact  that  the  molars 
are  slightly  more  highly  calcitied  than  the  incisors  and  cauines 
— a  result  which  I  tind  can  be  deduced  also  from  Dr.  Black's 
figures,  though  he  bad  noticed  it. 

Dr.  Black's  figures  also  confirm  Dr.  Galippc's  statement  that 
the  specific  gravity  may  be  taken  as  roughly  indicating  the 
amount  of  calcification. 

It  nnist  therefore,  I  think,  be  held  to  be  quite  established 
that  the  diflcrcnce  between  teeth  of  good  and  of  had  quality 
does  not  lie  in  the  percentage  of  lime-sidts  in  the  dentine  ; 
where  it  does  lie  remains  a  question.  It  may  be  in  the  nature 
of  the  organic  matrix,  in  tlie  proportion  of  water  to  the  organic 
matter  present,  in  the  relative  proportion  of  carbonates  and 
phosphates,  or,  lastly,  it  may  lie  wliolh'  in  the  enamel. 

Dr.  Black's  research  brought  out  another  fact  of  imiwrtance, 
which  is  that  the  mechanical  strength  (resistance  to  crushing 
strain)  was  ade<[uate  in  all  the  dentines  to  enable  gold  Bllings 
to  be  inserted.  The  enamel  he  did  not  investigate  ;  and,  after 
all,  this  is  the  first  line  of  defence  of  the  tooth. 

In  the  cn\irse  of  my  own  investigations  I  found  that,  whilst 
the  dentine  of  an  elephant's  tusk  contains  only  57  per  cent. 
of  lime-salts,  the  dentine  of  its  molar  contains  70  per  cent., 
or  nearly  the  same  as  himiHu  dentine.     Yet  with  this  large 
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tti^oe  in  salts,  in  respect  of  hairiness,  appearance,  &c.,  the 
tvo  dentines  show  less  divetgence  than  might  have  been 
expected ;  so  that  it  seems  a  fair  inference  that  one  would 
^  expect  a  small  difference  in  the  percentage  of  salts  in  the 
dentine  of  good  or  bad  human  teeth  to  make  a  great  difference 
«» their  physical  properties. 


BACTERIOLOGY   OF  THE   MOUTH. 


Thb  study  of  dental  caries  cau  hardly  at  the  present  day 
be  approached  without  a  knowledjje  of  the  bacteriology  of 
the  mouth,  bo  that  something  will  be  said  of  those  other 
bacterial  forms  met  with  in  this  Bituation  which  have  no 
direct  relation  to  caries  of  the  teeth.  Bacteria  belong  to  the 
grou])  of  fungi  ;  they  are  unicellular  plants  with  an  astound- 
ing capacity  for  rapid  mviltiplicution  by  division,  when  placed 
under  favourable  conditions  of  warmth  and  moisture  ;  some 
requiring  oxygen,  others  being  independent  of  it,  or,  at  all 
events,  independent  of  air,  though  they  probably  get  some 
oxygen  from  the  decomix)sitiou  of  the  organic  compounds  upon 
which  they  prey  ;  these  latter  are  termed  anaerobic. 

A  hii:ge  majority  of  bacteria  are  Saprophytes,  that  is  to 
aay,  they  prey  ujion  dead  and  d€com]M:>3ing  vegetable  or 
animal  matter,  it  being  supposed  that  their  protoplasm  acts 
as  a  ferment,  and  so  sets  up  chemical  actions  which  result 
in  the  splitting  up  and  re-arrangement  of  the  organic  com- 
pounds about  them.  Crookshank  (**  Bacteriolog}*,"  1896), 
enumerates  a  very  largf  number  of  bacilli  as  having  been 
found  in  the  moutli.  Miller,  whose  work  entitled  "Micro- 
organisms of  the  Human  Mouth "  is  the  standard  authority 
upoTk  this  part  of  the  subject,  groups  the  fungi  which  have  an 
hygienic  importance  thus  : — 

1.  Fission  fungi  (bacteria),  SchizomyceUs, 

2.  Mould  or  thread  fungi,  J/yphomi/cfUs. 

3.  Bud  fungi  (yeasts,  ifcc),  Biastomtfcetes. 

4.  Animal  fungi  (Filtzthiere),  Myeetozoa. 

With  the  last,  which  are  but  imperfectly  known,  wo  have 
little  concern,  though  tliey  arc  met  with  in  vast  quantities 
in  the  human  intestine,  both  in  health  and  disease. 


BACTMRWIOGY  OF   THE  MOUTH.  201 

The  group  of  3i0ti&t  fungi  are  not  known  to  cauHe  any 
discAsc,  with  the  single  exception  of  thmah,  nor  are  the  mould 
fungi  very  active  in  the  production  of  disease,  except  in  the 
form  of  skin  disorders.  With  bacteria  proper  it  is  far 
diflfereut;  not  only  do  they  attack  things  already  dead,  but 
they  are  capable  of  entering  the  living  body,  and,  by  their 
multiplication  in  it,  of  Betting  up  a  \QTy  large  number  of 
serious  and  fatal  diseases. 

The  bacteria  which  cause  these  eft'ecta  are  termed  patho- 
genic, and  it  is  prolmble  that  every  infectious  disease  will 
ultimately  be  found  to  he  due  t-o  a  specific  organism  ;  mean- 
while, the  evidence  is  fairly  conclusive  as  regards  anthrax, 
typhoid,  tuberculosis,  tetanus,  diphtheria,  glanders,  leprosy, 
and  cholera. 

As  the  mouth  presents  all  the  conditions  necessary  in  the 
way  of  warmth,  food,  and  moisture,  it  ia  not  to  Ijc  wondered 
at  that  a  very  large  number  of  different  bacteria  have  been 
met  with  in  it,  and  it  is  more  than  probable  that  cleanliness 
of  the  mouth,  and  as  near  an  approach  to  an  aseptic  condition 
as  ia  attainable  under  the  very  difficult  conditions  wbich  it 
presents,  may  have  very  umch  more  effect  in  the  warding 
off  of  serious  disease  than  most  {>cople  at  all  realise. 

Those  bacteria  which  arc  of  rod-shape  are  usually  called 
bacilli,  whilst  those  which  arc  round  are  called  cocci ;  both 
are  frequently  aggregated  into  chains,  so  that  filannnitons 
forms  result  (Streptococci),  whilst  the  cocci  are  sometimes 
aggregated  into  pairs  (Diplococci),  or  into  little  packets 
(Staphylococci),  some  showing  a  preference  to  a  square  form 
built  up  of  four  cocci  (Sarciuie). 

'Whilat  dealing  with  biu^teria  in  general,  it  must,  howeveri 
be  remembered  that,  although  some  are  quite  distinctive  in 
form,  such  as  the  spinil  fomi  met  with  in  relapsing  fever, 
jet  the  majority  cannot  be  discriminated  by  microscopic 
examination,  but  only  by  their  effects  ;  in  such  cases,  artificial 
cultivation  brings  out  differences  in  the  habit  of  growth,  such 
us  the  liquefaction  of  the  nutrient  medium  when  this  is  solid, 
as  in  tbe  case  of  gelatine  cultivations,  or  agar-agar  cultivations, 
luid  hcucQ  it  follows  that  the  discrimination  of  tUoBO  forms 
which  cannot  as  yet  bo  artificially  grown  remains  very 
uncertain. 


Miller  has  obtAuied  and  cultivated  upwards  of  a  hundred 
different  fonna  from  the  human  mouth,  some  pathogenic  and 
some  non-patliogenic ;  amongst  others,  the  micrococcus  of 
sputum  septiccemia,  the  Staph^lococctts  pyogenes,  cue  of  the 
most  frcfiueut  causes  of  suppuration,  Microf^orcmt  Mra^euus, 
which  has  been  found  in  tuberculous  lungs,  and  which  is 
speedily  fatal  to  guinea-pigs  and  mice,  the  pueumococcus 
supposed  to  be  the  cause  of  pneumonia,  and  a  host  of  others. 

There  are,  however,  some  six  forms  which  are  to  I>e  found 
in  almost  every  mouth,  and  it  happens  that  all  of  these 
present  the  peculiarity  that  no  culture  me<iium  has  as  yet 
been  found  upon  which  they  will  grow. 

These  are : — Lfptotfiru:  innominaUu,  Bacillus  imccalu  majrifmu, 
Leptothrir  ffuccafh  nuuima,  lodococciis  voffinatu*,  Spirillwn 
ajnttif/fjiitrnj  Spirorluf-.te  (Untium. 

The  name  Icptothrix  has  been,  and  still  is,  somcwbiit  loo8ely 
used.  Miller  i)ropo8es  to  .retain  it  provisionally  for  those 
bacteria  which  grow  iu  threads,  but  whose  life-history  is, 
owing  to  the  present  impossibility  of  cultivating  them 
imperfectly  kxiown. 

It  may  well  be  that  several  different  bacteria  known  to 
us  in  other  furms  sometimes  assume  this  thread  shape,  and 
that  tht-re  i*eally  is  no  such  scpanite  thing  aa  leptothrix. 

That  which  is  usually  so  designated  is  to  be  found 
abundantly  in  the  soft  white  deposit  upon  unclean  teeth  ; 
its  filaments,  in  which  no  joints  are  observed,  tftke  a  faint 
yellow  stnin  with  ioiline. 

Bacillus  Oucctilia  maximua  may  occur  as  isolated  rods  or 
OS  threads,  but  in  these  latter  the  individual  short  rods  are 
conspicuous,  and  they  take  on  a  strong  viulet  colour  with 
iodine;  Lel>er  anH  Rottenstein  gave  this  reaction  as  chai*ac- 
teristic  of  leptothrijc,  but  several  bacteria  of  the  mouth  show 
it  B.  maxitnus  is  very  large,  the  rods  measuring  from  2  to  10/* 
long,  and  from  1  to  1-3/*  in  width. 

Leptothn'x  buccalii  majrimun  ditfers  from  the  last  iu  that 
its  cells  do  not  give  the  iodine  reaction. 

/(mIococcva  vnijinat\t»  is  very  common  tu  unclean  mouths ; 
it  appears  as  chains  of  cells  enchwed  in  a  pellucid  hheath ; 
the  sheath  stains  but  little  with  iodine,  but  the  cells  take 
a  strong  violet  colour. 
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spirillum  tpuiv/mum  is  found  but  sparingly  in  clean 
Dwnihs,  but  exists  in  prodi^'ious  numljere  in  those  thftt  are 
Wily  kept ;  it  is  bost  got  from  the  white  depoHit  at  tlie  edges 
ofiikjiafaod  gums,  whence  un  ulmoat  pure  culture  may  often 
be  goL  It  affectrt  a  slightly  curved  form  like  a  comnui,  luid 
•iicn.'  several  ftre  nggre<p^ted  together  it  forms  short  spinils 
wS^spes. 

h  nometimes  gets  into  the  dentinal  tubes  ;  and  it  was  for  a 
tiaw  thought   to   be  identical  with  Koch's  cholera   bacillus. 


Fio.  113.  (<) 


form.      But   it  has  been   shown  by 


^n  also  is  of  conuiia 

■^si-to  be  entirely  different,  inasmuch  as  the  cholera  hacilhia 
*Je  easily  cuUivated  and  tliis  cannot  be  cultivated  at  all  ; 

*t^,  however,  asserts  that  it  will  grow  in  acid  gelatine. 

"he  Finokler-l*rior  bacillus,  also  a  comma  form,  perhaps  not 
'*Oog©uic  at  all,  though  it  was  supjxMsed  at  one  time  to  occur 

Kuropeau  cholera,  hn»  also  l»een  fouud  in  the  mouth  ;  this 
**  be  easily  cultivated,  and  in  cultivation  preaeuts  vvell- 
^*^ked  differences  from  the  true  cholera  bacillus. 

T*herc  appear  to  be  aeveral  other  curved  fomi.s  which  occur 

tho  month  and  whicli  ttike  on  a  spirillum  form,  but  of  these 

(')  Sjfiritiutn  Mfnittj/euHtn  from  healthy  months  x  1,000  (from  Wnahbonni 
kO  Ciooillivi.      Trillin.  Oilniit.  6oc. 
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not  much  is  kuown,  save  that  they  can  be  cixltivated,  and 
are  certainly  distinct  fn>m  the  Spirilluni  jr/mtiffenum. 

The  remaining  form,  which  is  almOBt  always  preisont, 
Spitoc]utie  dmtiuTtL,  does  not  enter  decaying  dentine, 
occura,  like  the  last,  nndcr  the  margins  of  slightlyinfliua 
gums  ;  it  grows  into  long  spirals,  8^25 /i,  long,  winding  irreg"«J- 
larly,  and  of  unequal  thickness.  Not  having  been  cultivat<?^ 
some  doubt  as  to  its  history  exists.  Another  very  remRrfcat>le 
form   has   been  descril>ed    by   Miller   as   occurring    in  a  d 

affected   with  pyorrhea,  which  grows  in   tults,  and    is»  for 
bacterium,  of  enormous  size  ;  ho  calls  it  Leptothrijr-  f/i/jaiiUa. 

Besides  these  organisms,  there  arc  a  vast  numlier  of  othi 
which  are  present  at  times,  and  which  are  pathogenic  so  i 
at  least  as  aninjals  are  concerned.  Miller  estimated  that  in 
on©  very  unclean  rnouth  there  were  not  less  than  one  thousand 
one  hundred  and  forty  millions  of  organisms. 

it  may,  therefore,  be  easily  understood  that  human  sal 
is  at  times  toxic,  sometimes  very  virulently  toxic,  so  t1 
animals  inoculated  with  it  die  witliiu  thirty  hours. 

(>)  SpirochaU  dentium  x   1,0(10   from  henltby  raouth   ^Washboum  tnd 
Gosdby). 
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^^^fl  Tbua,  in  cases  of  pyorrhea,  a  micrococcua,  M.  Gingiv(tpyogfnea, 
^  ■  »  foaml,  which  can  be  cultivated,  and  which  caused  abscess 
J^^  V  ^  sometimes  deatti  in  small  mammals,  as  Avell  as  a  bootUus 
.^T'  ^W  ^fiD^'  similar  propertieH,  It  may  be  reu;ftrded  as  certain  that 
j^^*y  tbc  Jisaatrous  rcmilts  which  occasionally  ensue  after  wounds 
^Bfl  of  the  mouth  iu  tooth  extniction,  which  in  a  not  inconsiderable 
^HB  (Hilnber  of  cases  have  resnlted  in  the  deatti  of  the  patient,  are 
^^H  (lue  to  infection  with  micro-organisms  of  virulently  pathogenic 
^^^  P<^^en  which  have  existed  in  the  mouth.  And  while  we 
^^^^LQaciQnt  be  too  careful  that  our  instruments  are  not  the  source 
^^^Vw  the  introduction  of  a  poison,  yet  it  is  pi-obable  that  in  many 
^H  '**■*«  which  have  been  ascribed  to  dirty  instruments,  the 
^H  ^^n^Anism  has  really  l>een  present  in  the  mouth  and  has 
^H  ^®>^ly  been  curried  lieep  into  the  tissues  by  the  oi>eration. 
^1  ,  -^tid  not  only  is  it  dpriwi  prolmble  tliat  pathogenic  bacteria 
^H  /**  ^\xe  mouth  may  find  their  way  into  the  digestive  system  or 
^H  ***«i  the  luugjj,  but  iiotual  proof  of  this  is  not  wanting. 
^H.  7l:tus  intliujimation  and  uven  abscess  of  the  lung  has  been 
^■^"•"J^xced  iu  rabbits  by  the  introduction  of  shreds  from  the 
^B^^  I>ectoration  of  cjises  of  (^ngreue  of  the  lung,  and  these  were 
^^r**'^*id  to  l>e  crowdwl  witli  organiHms  apparently  identical  with 
^P-^Chcte  of  the  njouth. 

^^L,       ^Vnd  in  a  case  of  primary  actinomycosis  of  the  lung,  Israel 

^■^*^*^»id  n  piece  of  solid  matter,  which  was  sent  to  Miller  for 

**vjnination,   and   was   proved   to  be  a  fragment  of  dentine 

*^li  tartar  ajjon  it;  it  was  found  to  contain  the  ray  fungus, 

f**        that    there   is   little   doubt    that  this  was  the  carrier   of 
**^«ctiou. 
iUnmgarten  has  also  reconled  a  case  in  which  actinomycosis 
*^    the  lung  was  ciiuscd  by  inspiration  of  the  fungus  accumnlatwl 
^     the  lacunsD  of  the  tonsil. 
Streptococci,   or  cocci    which   have  a   tendency  to   remain 
^**-»ilcd  into  chains,  are  of  exceedingly  common  occurrence   in 
*Xe  mouth. 
Streptococci  are  frequently  pathogenic,  that  is  to  say,  are 
^^»  active  causes  of  disease.     In  scarlet  fever  they  are  often 
^^and  iu  the  tonsil,   and   n)ay  cnutje   general  septiewmia  or 
^ystnic     infection  ;     erysipelas,    abscesses,    puerperal    fever 
ti\irulcnt  peritonitis,  uluerativo  endocarditis,  and  many  other 
fijrms    of    disease   appear   to   be    due    to  streptococci ;    and 


Lingelnbeim  distinguishes  Strfptocoec^u  l<mgu*y  which  ho 
regards  as  virulently  pathogenic,  and  Streptococcua  hrttns, 
whioh  is  perhaps  not  pathogenic  at  all. 

But  grout  ditt'ereuces  nro  to  be  observed  in  cultivation  iind 
in  pathogenic  power,  even  in  specimens  obtained  from  the 
same  souixie,  and  it  remains  an  open  question  whether  tlicrc 
are  those  two  distinct  forma  or  whether  they  are  due  merely 
to  differences  in  the  surroundings.  Upon  the  Avhole,  Messrs. 
Washboui-n    and    Goadby,   who   have   cii>eriincnted    in    this 

Fir:.  Uf>.   0) 


direction,  lu-e  inclined  to  Lingelsheiurs  view,  that  the  Strfpto- 
ft/cnts  bret'h  of  the  mouth  ia  n  distinct  form  and  is  not 
pathogenic;  it  has  never  so  fur  been  connected  with  Strrptn- 
cocctu  lonffus  which,  however,  may  and  does  occur  in  the 
mouth  at  times. 

They  are  not  inclined,  tlierefore,  to  the  view  that  there  is  a 
[mthogenic  streptococcus  always  in  the  aiouth  waiting  for  un 
«>p]>ortunity  to  cause  an  infection  so  soon  as  any  accessible 
tissue  is  lowercd  in  vitality  ;  but  they  do  not  speak  very 
positively  on  this  point. 

(')  AVfrjyfoi'fKH'Hi //rrri*  tromhenltby  mouth;  ctUtirntiun  specimen  x  1,000 
(Wnshboum  nod  fiondby). 
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III  tbe  same  way,  bacteria  must  be  constantly  passing  into 
tin.'  ^tumach  with  food,  some  chiefly  fermentative,  others 
o*iuljr  putrefactive,  though  no  sharp  line  can  bo  drawn 
brt«een  these  two  classes. 

Snoie  of  these  jierish  in  the  ^nistric  juice,  ami  some  do  not  ; 

thua  j(  was  found  that  careful  sterilising  of  the  food  takeu 

iniuces  to  one-thirty-sLxth  the  number  of  cultivable  germs 

'^^yiui  in  the  ficces. 

The  temporuture  at  which  bacteria  flourish  best  ranges  from 

it  77**  to  104*^,  the  pathogenic  varieties  mostly  prefemng 

'e  higher  temperatures,  so  that  it  will  readily  be  tiuderstood 

"^W"  f&vourable  a  place  the  mouth  is  for  their  development. 

^o  hard  and  fust  line  can  be  drawn  between  tliose  which 

^Ui«^  what   we  ordinarily    understand   as  furmontatiunri   and 

which  cimse    putrefactions,  nor  indeed  can  we  readily 

tn«   iho   difference   between   the   two   processes.      But   all 

'^i^  mentations  are  dei)endent   upon  the  presence  of  bacteria, 

***<i    ihoiie  fermeiitatious  with  which  we  are   most  concerned 

^f^  «uch  as  residt  iu  the  formation  of  acids  by  the  transforma- 

*^^***  of  carbo-hydrates  into  lactose  and  lactic  acid,  a  process 

3*-*^  may  or  may  not  l>e  accompanied  with  the  evolution 

^^rbouic  acid  gas. 

-^  large  number  of  bacteria  are  capable  of  eflecting  this 
'*"*^*iaformatiou,  althougli  there  is  one  particular  one  which 
been  met  with  iu  the  mouth,  which  hjis  8o  especial  a 
^^*^r  iu  this  direction  that  it  has  been  called  the  BarOrium 
^'^•^/i  lactici  of  Uueppe.  Miller,  with  the  thoroughness 
\W\  which  he  has  approached  the  whole  subject,  gives  the 
lowing  proofs  of  the  share  takeu  by  tbe  organisms  in  the 

Saliva.  t>i  which  has  been  added  sUvrch  or  sugar,  l>ecomefi 
■^  Jid  in  a  few  hours  when  kept  at  the  temperature  of  the  mouth. 
**ijt  if  it  has  been  sterilised  by  being  kept  at  a  temperature 
'^^212'*  for  an  hour  or  so,  it  no  longer  bccorucs  acid  in  twenty- 
*V}ur  hours,  nor  indee*.!  in  any  time  at  all. 

In  order  to  prove  that  tlus  is  not  due  to  the  destruction 

^f  Any  fruch  body  as  ptyalin,  he  took  a  mixture  of  starch  and 

*taUv»  and  agitated  it  with  ether  ;  under  tlie^e  couditions  sugar 

Vftji  formed,  luit   no  acid.      If  carbolic  acid  was  a<lded  to  a 

^imlliLr  mixture  tUl  it  reached  a  strength  of  one.half  per  oent.. 
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the  same  negative  reHult  ensued ;  neither  of  these  reagents 
would  interfere  with  the  diastatic  action  of  ptyalin. 

But  a  similar  mixture,  which  had  been  thoroughly  sterilised 
and  afterwards  infected  with  a  few  dixips  of  fresh  saliva  or 
a  fragment  of  carious  dentine,  in  twenty-four  hours  became 
acid,  A  drop  or  two  of  this  solution,  added  to  a  frcah  sterilised 
mixture,  brought  about  the  same  result,  and  a  drop  or  two 
of  this  last  served  to  infect  a  fresh  sterilised  mixture,  and  so 
on  ad  infinitum. 

This  clearly  proved  that  the  body  which  brought  about  the 
change  was  somethiug  which  reproduced  itself  with  great 
rapidity,  and  this  could  only  bo  an  organism. 

When,  intiteKd  of  pure  Btarch  or  sugar,  a  mixture  of  these 
with  albiiniinouH  substances  was  taken,  the  result  was  some- 
times an  acid  and  sometimes  an  alkaline  solution. 

Out  of  twenty  different  bacteria  M-hich  were  experimented 

ith,  sixteen  gave  on  acid  resultant,  and  one,  which  was  got 
rrom  a  putrid  pulp,  when  cultivated  in  gelatine  gave  rise 
to  such  copious  evolution  of  gas  as  to  teiir  the  gelatine  all 
to  pieces. 

Vignal,  experimenting  with  seventeen  different  nioutli  bac- 
teria, found  that  seven  of  them  liquefied  coagulated  albumen, 
five  others  caused  it  to  swell  up  and  liecome  transparent,  ten 
dissolved  fibriue,  nine  dissolved  gluten,  six  dissolved  casein, 
three  transformed  starch,  and  nine  converted  lactose  into  lactic 
acid  ;  in  fact,  the  majority  bad  a  peptouiaing  action,  whilst 
some  were  quite  independent  of  free  oxygen. 

Other  fermentations  beside  thi«  moat  important  one  take 
place.  Thus  a  gvunmy  product,  mannitc,  is  sometimes  formed, 
and  it  ia  believed  by  Black  that  this  is  the  cause  of  sordcs 
upon  the  teeth  in  fevers,  and  that  it  may  be  a  cause  of  stringy 
saliva. 

Butyric  acid  is  of  less  frequent  occurrence ;  it  may  be 
formed  as  a  by-product,  but  it  is  not  in  sufficient  quantity 
to  admit  of  certain  recognition. 

To  briefly  recapitulate.  The  moutli  is  crowded  with  micro- 
organisms, some  pathogenic,  some  not.  Of  these  organisms 
a  large  number  can  cause  the  fermentation  of  grape-sugar  into 
lactic  acid.  A  huge  number  also  have  a  peptoniaing  action^ 
I.e.,  can  render  soluble  albumen,  gelatiue,  tibriue,  etc. 
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Tliere  are,  therefore,  in  these  iiiicro-organisuiB  all  that  18 
requisite  to  generate  hc'kI,  and  also  to  soften  sind  dissolve  the 
decalcified  dentine  matrix. 

And  it  is  highly  prolmhlo  tiiut  various  imthu^onio  bacteria 
may  lurk  in  the  month,  rejidy  to  produce  these  ettects  so  a«>r>n 
as  they  gain  an  entrance  to  the  tisanes  they  alfect. 

Fnjm  what  has  already  been  said  it  will  be  seDu  that  the 
dirticnlty  of  Hecuring  aseptic  conditions  in  tlie  mouth  are  so 
^reat  as  to,  in  many  eases,  render  them  impossible  of  attain- 
ment, althon^di  Dr.  Miller  lias  Hliown  thut  by  tlie  a»biduuua 
use  of  antiseptic  washes,  the  use  of  floss-silk,  etc.,  nn  npproxiran- 
tion  can  be  attjiined^  ho  that  at  least  the  numbers  of  orgiinismij 
are  vastly  diminished. 

Mercuric  chloride  (')  in  the  strength  of  1  to  2,500  was, 
according  to  his  experiments,  tlie  most  etHcacious,  Salicylic 
acid  (1  to  300)  and  Listeriue  l>eiiig  fairly  efficient. 

Many  surgeons  and  dentists  in  njicrations  upon  the  mouth, 
in  view  of  the  practical  impossibility  of  complete  asepsis,  are 
far  loss  careful  than  they  would  consider  right  elsewhere  in 
the  btxiy,  and  indeed  pny  little  regard  to  asepsis. 

But  this  is  not  a  defensiblo  position.  Even  if  we  can  only 
diminish  the  number  of  active  hacteria  which  obtain  access  to 
a  wotmded  surface,  the  gain  is  quite  worth  the  tn>uble. 

And,  moreover,  if  we  use  instruments  and  tiugers  which  are 
pohsibly  septic,  we  may  be  the  means  of  introducing  some 
4lrept<x*occus  or  other  specially  pathogenic  organism  which  was 
not  there  beforehand,  though  swarms  of  other  forms  may  have 
lieen. 

Hence,  where  any  material  wounding  of  the  tissues  is  con- 
templated it  is  right  to  cleanse  and  render  as  aseptic  as 
possible  all  the  oral  cavity  with  tooth-brush  and  mouth  washes. 

lu  the  case  of  foi'ceps  it  is  easy  to  thoroughly  carlMdiso  the 
already  urdinarily  cleansed  jaws  ;  indeed,  there  iei  uo  objection 
to  using  forci.p.4  with  their  jaws  wet  with  strong  carbolic  acid, 
if  only  care  be  taken  to  avoid  the  lips.  And  in  the  mouth  it 
is  possible,  at  all  events  for  small  wounded  Rurfacca,  to  employ 
antiseptics  in  a  strength  thut  would  be  im|ms8ible  over  large 
surfaces,  and  so  to  destroy  some  at  least  of  the  organisms 


(')  Tlic  poisonous  u>iture  of  this  drujp,  of  coarse,  precluiles  \\a  habitual 
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in  iitUf  the  objection  of  causing;  if  not  a  slight  eachAr,  at  «J] 
events  :in  uxcessivo  amount  of  exmiatinn,  hardly  applying  here. 

Hr.  Washboiirn  and  Mr.  (ioadliy  (Trans.  Odout.  8oc.,  1^06) 
found  that  there  were  many  more  bacteria  in  mouths  with 
carious  tectli  than  in  healthy  mouth.s  (sixteen  had  sound  teeth, 
ei(flit  had  curious  teeth).  In  acute  diseases  the  bacteria  were 
also  mure  numerous.  Systematic  cleansing  with  a  tooth-brush 
greatly  diminished  tliem,  a  boy  whose  mouth  alxniudcd  in 
spihlla  having  got  rid  of  them  by  simple  cleansing  with  a  tooth- 
bnisl». 

Saliva  somewhat  hinders  the  growth  of  bacteria,  and  the  celU 
of  the  lymphoid  tissue  of  the  tousiU  perhaps  act  na  phagocytes. 
As  to  the  streptococci  found  in  healthy  mouths,  some  appear 
to  be  pathogenic  (6*.  Ioii'Jh$)  and  some  an.^  harmless  {S.  hrrvis)^ 
and  these  are  distingiiishnlrle  liy  cultivation ;  the  harmless  one 
is  tlie  one  most  constantly  present.  In  the  discussion  which 
followed  this  paper,  Mr.  Mummery  quoted  a  case  of  Dr. 
Galippe's  in  which  there  waa  an  ant^vinfection  of  eudocanlitia 
from  the  month.  Another  instructive  case  was  cited  by  Dr. 
Washbonm,  in  which  a  boy  was  taken  with  severe  avmptoms 
of  septictemia  and  cerebral  disturbance  after  the  exti-action  of 
a  tooth.  Tlie  cose  was  treated  with  autistreptoctxicus  serum 
witli  the  most  rennirkable  nnd  beneBcial  results,  the  boy 
quickly  recovering. 

A  remarkable  case  which  this  recalls,  one  in  which  a  boy 
quickly  died  with  cerebral  ayrnptouis  after  the  extraction  of  r 
tooth,  occurred  at  St.  liurthulomew's  ;  nothing,  however,  is 
known  liS  to  the  cause  of  death  in  this  case. 

One  uf  the  frequent  causes  of  deiith  after  surgical  operations 
ou  the  mouth  is  septic  pneumonia,  produced  by  the  inhalation 
of  septic  material  The  jmeumocuceua  of  Kraeukel  and  the 
micrococcus  of  sputum  septicaemia  are  almost  certainly  the 
same,  and  it  is  very  possible  that  acute  lobar  pneumonia  may 
be  acquired  in  this  way,  the  bacilli  obtaining  a  lodgment  in  a 
lung  prepared  for  their  reception  by  coM,  or  what  not. 

It  has  been  proposed  J^y  Dr.  Vincentini  to  change  the  name 
of  Lt'ptot/n'ix  bvccatis  (and  with  it  the  other  forms  ofleptothrix) 
to  L.  rncfitioaay  it  Imving  acu^inliug  to  tiini  a  special  mode  of 
fructification,  resembling  that  rtf  the  algie,  a  group  above  the 
fungi.     But  he  goes  much  farther  than  this,  and  claims  th&^ 
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klltk^  ramiJifir  forms  of  uucrococci,  booilU,  spircK^hwte,  aud  vibrio 
inft  in  ibf  mouth  art  ouc  iintl  all  strttres  of  the  one  Ltpfo(hn'.r 
'•iffwuii,  i.f.,  nro  Uotachol  s^Kjros,  iletttohtni  male  eleiueuts,  etc. 

It  wreuifi  hardly  probable  that  this  view  will  find  ucc'e|»tanc4.», 
Itiit  It  is  ffletitioaed  her^  as  other  obst-rvcrs  havt?,  in  a  les8 
(Jfgiw,  lield  the  same  view — that  one  orgmiism  may,  owing  to  a 
'liffcreuce  in  ita  surroundings,  take  on  different  forms. 

The  8uhject  i«,  Iiowevor,  far  too  large  for  treatment  in  this 
piice,  und  the  reader  must  be  referred  for  further  particulars. 
to  tlic  admirable  works  of  Miller  aud  C'rookshauk,  upon  which 
*  bfe  so  largely  drawu. 
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Tbe  enamel  ami  the  deDtiue  are  the  tissues  which  are  more 
especially  liable  to  be  affected  by  cnries,  lu  them  the  pro- 
cess of  destruction  ttsually  commences,  although  the  disease 
may  extend  to,  and  amy  even  commouce  iu,  the  cemeutum  of 
teeth  from  the  necks  of  which  the  protecting  j^um  has  l)eon 
removed.  But  these  are  exceptional  cases;  we  may  there- 
fore, for  the  present}  treat  of  tbe  disease  as  an  atfeotiaii  of 
the  enamel  and  dentine  only,  leaving  for  futin*e  consideration 
the  results  which  follow  when  the  disejvse  becomes  complicated 
by  extending  so  far  into  the  tooth  as  to  lay  open  the  pulp- 
cavity,  and  involve  the  pulp  itself  in  rapid  destruction  or  in 
chronic  disease. 

Although  dental  caries  has  been  invo3tigate<i  and  descrii>ed 
by  all  who  have  written  upon  the  subject  of  dental  surgery, 
f^rom  the  earliest  period  when  disorder  of  the  teeth  tirst 
attracted  attention  down  to  the  present  time,  yet  it  can  only 
bo  said  that  the  mitiire  uf  the  disease  is  beginning  to  be 
understooil ;  for  even  now  a  second  liypothestB  is  not  quite 
universally  abiuidoued.  In  one  the  disease  is  assumed  to  lie 
no  disease  whatever^  but  merely  the  result  of  chemical  solution 
of  the  dental  tissues,  and  therefore  dopemieut,  both  in  its 
origin  and  its  progress,  on  the  uncontrolled  action  of  physical 
and  chemical  law. 

According  to  the  other  hypothesis,  the  fact  that  teeth  are 
part  of  a  living  organism,  if  n))t  essential  to  the  origin  of  tlic 
mischief,  at  all  events  profoundly  modifies  its  progress. 

The  physical  signs  which  mark  the  presence  of  caries  are 
first  visible  in  or  through  the  enamel.  But  they  will  vary 
somewhat  in  accordance  with  the  character  of  the  surface 
utiected.  If  the  diseiise  arises  in  a  fissure  on  the  masticating 
surface,  or  iu  a  depression  on  tbe  crown  of  a  tooth,  a  dark- 
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rolntirwi  ^pot  will  be  the  first  indication  of  its  presence  ;  hut 
If  tiie  diaeiue  has  attacked  a  surface  free  from  any  indentation 
or  fifsiu*e^  the  affected  part  will  lose  its  tmnslncency,  and 
bccomd  opnque  and  white ;  subsequently  the  white  may  be 
mccef<ie«i  l>y  an  asli  or  alate,  and  finaUy  by  a  brown  colour, 
more  or  (e8s  deep,  If  the  enamel  be  examined  when  in  the 
arlitff  %tjigea  of  disease,  it  will  l>o  found  that  the  presence  of 
"I*^*y  is  accompanied,  and  no  doubt  occaflioned,  by  an 
iMTKuaed  p<m«iity  of  tlie  tissue,  a  condition  which  may  have 
Mcwicled  tji  some  form  of  imperfect  dcvolopmcut. 

In  fo^  there  is  a  aoniewhat  close  sinnlarity  between  the 
*ppeitraj)ee8  presented  by  enamel  affected  by  the  earlier  start's 
«  '^ficR,  and  that  which  is  of  imperfect  development.  In 
•Ch  the  prisms  are  unduly  distinct,  the  Hjjftces  between  them 
'tfK'^r  thantliey  should  be,  and  the  prisms  themselves  granular 
**«  dciticd.  and  often  pigmented. 

*^  %ould  aoem  also  That  the  solvents  which  are  acting  in 
'^^^  lieliave  very  mucb  as  dilute  acids  applied  to  a  section 
"l^'Hi  j^  ^jde  behave  in  attauking  certain  portions  of  the 
P'^vuh  before  the  rest  are  affected. 

Hie  liiatolojriuil  changes  which  occur  in  wvries  have   been 

•"tiui  Wui'S  to  time  carefully  sttidied,  and  although  each   writer 

'  **    bought   to    interpret    the   appearances   to  suit    his    own 

,    *^^  there  is  a  pretty  general  consensus  as  to  most  points 

'*^  "Actual  fact. 

'^iirinvis  enamel  is  very  muoli  like  eniimcl  which  has  been 

•^tutted    to  slow   decalcification,  as,  for   instance,  by  weak 

'^Yocuiu   acid ;    something   like   its    embiyoniu    condition     of 

'  r-  prisms,  adherent  to  one  another;  but  it  is  generally 

'.'I'd  iu  a  umnuer  that  cannot  be  imitated  by  any  arti- 

^^iil  deculciticatiou.       In    the   decay    of   enamel    the   micro- 

niams   never   penetrate    between   the    prisms   until    after 

^hrae  liave  been  softened  and  loosened  by  decalcification,  so 

t  they  appear  to   be   quite    unable   to   act    ujiou    normal 

el,   except,  of  course,  indirectly  by  their  acid  pro*iucing 

]>oireni. 

SuljaCijuently  it  breaks  up,  and  graimlar  debris,  in  which 
little  trncc  of  enamel  stnicture  is  to  be  found,  reaultJi. 

It  ha»,  however,  been  claimed  by  Dr.  Ablwtt,  working  with 
Pmf.  Ueitzmiui,  that  in  c:iries  the  eniunel  is  not  only  decaU 
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ci6c(i,  but  that  the  protoplasmic  bodies  which  he  erroneoi 
believes  to  exist  iu  it  reiissert  tlicir  individuality.  But 
prijtojjUisiuic  bodies  arc  mure  probably  merely  masses  of  m 
or^uuiKms. 

In  the  accompanying  figure,  copied  from  Dr.  Ablxitt  (*'D< 
Cosmos/'  1879;,  K  represents  the  unaltered  enamel,  P' 
purtiiilly  deciilcitied  zone,  this  being  the  condition  whifl 
setMi  in  the  fauiiliur  white  aput.  At  C  we  have  fully  decali 
matter,  which  readily  takes  a  staiu  (according  to  Dr.  A 


prut(>[jliisuiiL'    bo<lies),    luiii    ut    N     Hat    cells 
>'a8ymth's  n;iembranG,  which  has  sunk  in. 

Wliilo  I  do  not  agree  with  Dr.  Abbott's  views  in  the 
his    figure,    roughly    spciikingj    reprcseuta   the  appearand 
carious  enamel,  and  so  is  retiiined  here. 

When  the  disease  is  cstnblislied  in  a  fissure  the  cnam 
0  great  extent  escapes,  aud  the  indications  of  its  preseua 
not  strongly  pronounced  until  a  very  considerable  amom 
<lestructii»n  has  been  produced.  The  disease  extends  into 
dentine,  i>enetr»ting  to  a  couiiiderable  depth  in  the  dire 
of  the  tubcSf  and  spreading  hitorully  under  the  enamel  wit 
affecting  its  outer  surface;  with  the  softening  of  the  del 
the  inner  surface  of  the  enamel  becomes  softened  from  wj 


{^)  Curious  enamel,  niter  Dr.  Abbott. 
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witil  liie  UKJth  nt  tJiat  point  is  so  much  reduced  in  strength 
'tut  rhe  t'tiumel  breaks  in,  and  suddeuiv  revetils  a  larye  and 
*»PL*!|y  BUajiccted  cavity. 

'Hie  most  conspicuona  cliange  in  the  dentine  iu  that  it  has 

wcoiwo  Hijrtened   in   varioua  degrees :    it   may   bo    buc   little 

AltcnnJ  in  cousifitency,  or  it  may  be  of  horny  consistency,  or  it 

'^y  In*  like  soft  choGBG,  or  even  more  friable.     No  sharp  Hue 

'^^    tli'iuarcutjon    between   healthy  tissue   aJid    that   wliioh    ia 

«i**Jy  carious  exifits,  either  to  the  sight  or  the    touch.     It 

'*ec<Mues  darkened  iu  colour,   the  depth  of  the  discoloration 

*tAfi(iiug    in    something   like   inverse    ratio    to    the    rapidity 

*    ppogresii   of  the  disense.      There    is   also   au   inereiiBe    in 

^«Ulerneas»  which  muy  be  great  or  sli^lit,    this  ataudiug    in 

yrvct  relation  to  tlie  rate  of  progresa.     "  White  "  decay  and 

"rowri"  decay  are  processes  not  diffbriuf^  in  kind,  but  only 

^  *^«j?rco  luid  in  rapidity  of  destruction,  und  it  is  proVmble 

.    '^t   sume  part  at  least  of  the  di!ieoiorntion  is  due  to  aceideut, 

.  ^"■«    to  Htaining  of  the  absorbeut  decidciBed  dentine  by  food 

otfu^jmj^  into  tlie  mouth,  although   this  will   not   account 


nil  ihc  pheuouiena  ob»erve<l,  and  perhiii>s  Miller  is  riy;ht 
H>tcribiug  it  to  rhroinogcnic  biicteria,  whicli  produce  all  bort8 
^*  Qcloum  in  urtiKuiid  cultures. 

If  ft  toeth   in  >thich   caries  is  progressing  slowly,    and    iu 

^*Mirh  the  diiacasc  is  limited  in  extent,  be  divided,  the  relations 

^*  the  diseased  to   the  liottlthy  paita  may  be  exuniined,  and 

*^  will  be  in  the  direction  of  the  dentinal  tubes  that  the  disease 

^ill  )te  found  to  have  made  the  gi'eatest  progress.     Supposing 

"^hi*  diaeawe  to  have  commence*!  upon  the  masticating  surface 

•^'t  n  mobir  tooth,  it  will  eouuuonly   be  found  that  the  mitss 

of  disea»eil  tissue^  when  liu»ited  iu  amount,  presents  the  Bha|)e 

of  u  (ihort  cone,  the  apex  of  which  is  directed  towards  the  pulp- 

vftvity,  and  the  base  towards  the  euamei. 

Th<*  section  will  show  that  the  destructive  agent,  having 
gained  access  to  the  dentine  through  an  opening  iu  the 
cDainel,  has  npread,  to  a  certain  extent,  n{>on  the  peripheral 
surface  of  the  tissue,  through  the  terminal  branches  of  the 
tubcB,  and  thus  forujcd  the  ba^e  of  the  cone  ;  but  that  it  has 
•ptvad  to  a  greater  length  in  the  course  of  the  tninks  of  the 
involved  tubes,  following  their  convergent  coin-se  towards  the 
pulfi-cavity,  uud  thus  produced  the  a]>ex  of  tho^cono.     But  if 
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^^tiipl<?  be  takeu  in  which  the  disease  has  assumed   the 

J  lug  charnoter-,  the  conical  form  of  tho  dinorganisod   part 

^^-11    L><5   less*  strongly,  if  at  all,  pmnounced.      In  certain  cases, 

^^  J      the  whole  of  the  rna-sticating  surface  of  a  molar  tooth 

^     |>efore  the  disease  hivs  advanced  to  a   sufficient  depth 

-   o     direction   of   the    piilp-cavity    to   expose    its   vascular 

*"  t:«-        ^^^  surae  teeth,  particularly  in  those  described  ns 


conteH 

»'  hou*'> 


deBtr<'> 

iu   cot-**-'" 


conabed  teeth,"  the  disease,  after  the  enamel  has  been 


and  tho  dentine  reduced  in  thickness,  Incomes 
cases  arrested.  Tl»e  exposed  tissue  aasiinies  a 
surface,  dee[)  brown  colour,  and  acquires  a  density 
^"""l*  oW-^^®*  ^^^^  crown,  though  deprived  of  enamel,  to  serve 
^  ,«-TjOse  of  luustication   with  scurcclv  lesn  efficiency  than 

"  ici^^"*^^  ^*^^  atructurnl  changes  in  the  dentine  a  cer- 
-jount  of  uneasiness  exists  and  marks  the  presence  of 

^i^    i-g^juse  ;  fti'd  of  this  we  have  yet  to  speak. 


1  ^lieve   it  rarely  hapjtens  that  the  presence  of  caries 
ijjji-  statics  is  altogether  uuattendetl  by 


ni 


some  uneasuiess 
ery  slight- 


,       f^ffected  tooth.     The  funount  is  often  v 

v  \  t   th»^  ^^^  attention  will  be  directed  to  the  part  in  those 

1    who  **'**^  '"  ^^"^  habit  of  devoting  considerable  care  to  the 

rvatit>"  of  the  teetl»  ;  on  the  <nher  hand,  there  are  many 

^  .*"     ^^inicdifttely  recognise  the  presence  of  disease  by  the 

ifort  it  occasions,  and  in  exceptional  cases  the  patients. 

ibe    the   titVected    teeth   nn   giving   them   a   consi<lcrable 

unt  of  pft"*  ^*^"&  before  the  diHeaso  has  progressed  to  an 

*^  ♦    it  ciiptt^^*^  «*"  directly  involving  the  pulp.     Toothache  of 

W     description   must    be  distingnished    from   that  which   is 

eniit'ut  upon  infljimniation  of  the  pulp,  whether  resulting 

f^'^m  ext)o8ure  prmluced  by  caries,  or  arising  from  any  other 

use;  and  the  distinctions  may  be  made  by  obseniug  the 

^^•haracters  of  the  pain.     There  is  an  absence  of  throbbing,  and 

,1  less  degree  of  intensity  as  compared  with  that  occasioned  by 

Uiflammation  of  the  pulp.     Contact  with  hot  or  cold  fluids  does 

„,,t  naiuUly  jiroduce  any  very  unpleasant  eliect. 

I  believe  the  seat  of  pain  to  be  mainly  in  the  peripheral 
,K.rti.>n  or  the  denlino,  and  that  after  the  destruction  of  vitality 
in  this  ]iait  of  the  tooth  hiLs  been  completed,  the  sensation  of 
discomfort  in  great  part  passes  away. 
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But  no  doubt  there  are  cases  in  which  the  presence  of  caries 
**  ■  il    with  any   feeling  even  of  discomfort   f<^r   we 

'*'  ti  whom  the  pnlp  becomes  exposed  and  disappears 

*>t/iuut  4  oaomeDt'a  toothache. 

*'f  the  appeamncc  pie»outed  by  carious  dentine,  much  more 
**  to  i»e  Miirf. 

'*oc  (if  thy  first  and  the  most  obvio\is  chimgcB  observed  is, 

**' enlarecraent  of  the  dentinal  tul)cs,  which  l)ecome  dilated  tf^ 

^"J"  times  their  original  dimenaions ;  and  the  aun'onndings 

toe  enlarged  tubes  having  nntler^one  some  change,  periiaps 

"*P   nature  of  a  partin)  decalcification,  we  get  the  »o-ciiIie<l 

"*Cco-pjpe"  appearance. 


Fii>.  117.  (i» 


^ider  the  microscope  the  section  looks  i\a  though  it  might 
^    been  built  up  of  multitudes  of  t4)bacco-pipe  stems,  united 
^n   intervening   sul)stftnce.      Such  is  the  condition   when 
'riiTiuisiitictu  has  advunt-ed  up  to  a  ecrtain  i>«>inr  ;  at  a  later 
^■Jil  poK'goual  areas,  five  or  hix-sided,  appear  with  but  little 
'vtrveiiing  substance,  the  exact  nature  of  these  changes  being 
^*U  a  matter  of  uncertainty. 

Tlio  first  oheudciil  change  con-iisty  in  the  removal  of  the 
^tue-salt*  from  the  collagen,  leaving  tiie  dentine  of  a  consistence 
*^p«bl«  of  being  readily  cut  with  a  sharp  knife,  when  it  will  l>e 
'nt  found  to  exhibit  the  structural  characters  just  described. 
^iUUer  bus  found  that  a  piece  of  carious  dentine  cut  out  with 
'A  9\yOK.m  excavator  was  decalcified  to  such  an  extent  that  it  had 
Inst  twelvt'-thirtccuths  of   ita  lime-salts,  whilst  of  its  organic 


rt  .K  HTtion  from  dentine  wftene^  b?  curies. 
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nmtter  ouly  two-fifths  huU  disappeared.  This  area  of  decalcifi- 
•cation  goes  well  in  advance  of  the  invasion  by  iiiicn>orgaiusms. 
The  ([uestiou  natunilly  suggests  itself,  uaxy  uot  these  n[>pcar- 
uuues  be  nothing  more  than  a  certain  stage  in  progressive 
deeompoaition,  due  to  a  solvent  fluid  obtaininis  acoesH  to  the 
tissue  through  the  tubes,  and  the  outline  of  each  rod  be 
indicative  onlj  of  the  depth  to  which  the  fluid  has  permeated  I 


As  a  matter  of  fact,  the  connecting  material  is  the  first, 
and  the  walla  nf  the  tubes  tlie  hist,  to  become  disinte^L^rated  ; 
-.aid  this,  prior  to  the  discovery  by  Neumann  nf  the  very 
indestructible  nature  of  the  dentinal  sheaths,  Bcenied  to  answer 
the  question  in  the  negative.  Knowing,  however,  as  we  now 
do,  wluit  great  powei-s  uf  realstaiice  the  wnlls  of  the  canals 
possess,  tliis  e.\planation  of  ttie  tobacco-pijje  appearance  is 
rendered   far   more   probable.     Occixsional  exceptions  to  this 

(')  From  n  micm-pliotn^ph  of  iimou**  Jcntiiie  (cntw-section),  taken  by 
Mr.  Mummery,  which  itbawii  the  "  tvUttCio-jiipu  "  uppLiirance  wtjU. 
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sequence  of  diRDrfTitniwiHon,  will,  however,  be  found  in  teeth 
which  are  destroyefi  with  great,  rapidity.  lu  them  the  tulx'^ 
will  appear  to  have  become  enlarged  in  an  altogether  irregular 
iniinner,  and  tlie  diatinction  of  the  tubular  and  intertubulur 
purls  of  the  tissues  will  be  but  faintly  prtmouuceil,  and  indeed 
may  be  alto^jruther  wanting.  But  supposing  a  aection  from 
a  carious  tooth  in  which  the  destruction  has  iK'en  gradual  bo 
taken,  the  following  conditions  may  bo  ohacrve<l  :  commencing 
i\t  the  prtrt  where  tlie  dentine  presonta  pretty  nearly  its  natural 
appearance,  we  then  pass  to  a  point  where  the  appearances 
depicted  on  the  preceding  page  are  seen ;  still  further  on,  this 
condition  becomes  yet  more  strongly  marked,  and  at  the 
extreme  edge,  supposing  the  section  to  have  extended  to  the 
biirface  of  the  cavity,  the  process  of  disinteiLrnitinn  may  be  seen. 

If  the  dentinal  slieatlis  of  carious  dentine  be  isolated  by  the 
application  of  strong  acids,  they  will  often  be  foimd  to  present 
Vft'icositic.s  and  globular  swellings  (*), 

Another  change  occurs  which  may  be  recognise*!  even  by  the 
naked  eye.  If  we  divide  a  sound  tooth  through  ita  long  axis, 
the  dentine  cxposeil  by  the  section  will  present  a  tolerably 
uniform  degree  of  opacity  ;  hut  if  the  tooth  hiis  heen  attacked 
by  caries,  in  addition  to  the  discolonition  of  the  part  which  has 
undergone  chemical  change,  we  shall  generally  find  a  com- 
]>arativelr  transparent  zone  removed  a  short  distance  from  uud 
jiiirnMUiding  the  disorgimising  mass. 

This  region  of  increased  transparency,  almost  always  to  be 
found  iMjtween  the  advaucitig  caries  and  the  pulp-cavity,  does 
not  invanably  present  the  regular  form  above  depicted  ;  it  may 
form  n  cone,  the  apex  of  which  is  directed  towards  the  pulp, 
and  the  biise  towards  tlie  caries,  or  it  may  he  j)rc8ent  as  hyaliiie 
stripes  and  spots  having  no  very  ^letermined  form.  It  corre- 
sponds iu  naked-eye  and  microscopic  appearances  to  the  dentine 
of  the  roots  of  the  teeth  of  nhl  persons,  or  of  healthy  stumps 
which  have  remained  long  in  the  mouth,  wliicli  uci(uire  this 
peculiar  horuy,  translucent  appearance.  The  comparative 
opacity  of  healthy  dried  dentine  is  simply  due  to  the  difference 
l>etweeii  the  refractive  index  of  the  air  contained  iu  the  tubes 


[*)  Excellent  figures  are  given  of  ttie«e  bvHdod,  clon^tnl  tKKlies,  in  Ileidvr 
\  Wedl^  AtluH  xur  Pntliolojifie  dor  /iiline,  uiirt  iii.,  pp.  792,  793;  and 


ther  utt  fnrtbiT  deH-ribed  in  Wl'cII'a  I'uihulugie  dur  Ziihnt'. 
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and  that  of  the  matrix,  and  any  cause  whioh  tends  to  bring 
these  more  near  to  one  another  will  inorense  the  tmnsparency 

of  the  tissue. 

Thus  the  tissue  mi^jht  be  rendered  more  transparent  either 
hy  the  obliteration  of  the  cunals  by  ciileification  of  their  con- 
tents, or  by  the  ileciilcificiition  of  the  matrix,  which,  by  lowcriujr 
its  refractive  index,  wunld  Itring  it  more  nearly  into  iiucord 
with  that  of  the  air  in  the  tubes. 

The  true  nature  of  this  trauspareut  zone  acquires  ndditional 


Fio.  119.  fi) 


interest  fri^m  the  fact  that  it  is  the  last  retnaiuing  evidence  of 
supposed  vital  ai-tion,  and  it  alune  has  not  been  imitated  in 
artificial  caricK  ;  tlie  other  appearances  have  all  been  shown  to 
be  due  to  purely  external  causes,  so  that  this  alone  remains  to 
be  discustied. 

In  the  first  edition  of  this  work  it  was  stated  that  the 
transluceney  was  due  to  the  exclusiou  of  air  from  the  tubes 
by  the  culeificatiou  of  tlie  tibnls. 

In  favour  of  the  view  that  the  dentinal  fibrils  l>ecouie  ciUcificd, 

(')  ZonM  of  trmL-«pjuenty  (Miller,  Tniii*.  Odrmt.  Soc.  1895)  where  the 
enamel  \&  much  worn,  but  nu  cnries  appeunt  to  exist. 
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Mvcml  ansTumcuts  may  be  adduced.  One  is  its  jfrimA  facU 
{iruljability  ;  we  know  that  alow  progrcssire  calciticiitiou  does 
Roob  m  the  tubes  long  after  the  apparent  completion  af  the 
i'li',  uud  BL'tiinjc  that  tlie  irrit:ition  of  caries  does  unf|ue»- 
»i»ly  cause  calciHcation  to  start  aft-esh  iu  the  pulp,  it  >teouiB 
reiT  tiBtuntl  to  suppocte  that  it  would  have  the  stuue  effect  in 
tiMdtotitui]  tubes. 

■Agaiu.  there  is  the  resemblauce  iu  the  a]>pearauce  of  tlie 
?rta»luccnt  zone  to  that  of  the  ruots  of  old  teeth,  which  are 
••^Ppttfttd  to  In?  more  tii-ii  in  lintc-aalts  than  ordinary  healthy 

Fio.  120.  {') 


^'^^ 


■I 


_      *>r.  Magitot  ("  llecherches  sur  la  Carie  des  Dent*/'  Parie, 
5**    1.    p.  511)    believes  that    the   deutiual    fibrilu  do  hecome 
■Mcmtetl  by  calcification,  and  repirds  it  as  an  indication  of 

htiinoe  to  the  progress  of  the  diBease. 

l^nifewwr  Wedl,  however,  although  he  attributes  the  increased 

t  ^*^^jMpnroncy  to  the  al«oluto  cxchision  of  mt  from  the  tubes, 

l*^jilt)«  ^>f  the  CalciHcation  of  the  fibrds  a«  *'noch  problcmatische" 

*'  pHtholo^ie  del'   Zkhuo,"    p.    334)  ;   and   by    treutin/j;   dried 

^^^om   from   the   homy-hioking   fauga   of  the  teeth  of  old 

1^'  itJi  caruijne,  be  found  that  they  retained  the   |X)wer 

*^-  Hon,   the  colouring   matter   thoroughly    pemieatiu^' 

\})  Shuwi  •  triti^pArviit  £ou«  o(  il«Dtiii«,  remoTed  a  thori  diatanre  from 
<Mm  «ttrToiuidinf^  tluit  which  is  uiuler^injf  decomposition    ooiuequeDt  upon 


jt^srsTSM  or  DBXTAt  sunoEnr. 


the  tubes,  though  they  ujipeared  to  bo  impervious  to  air. 
MM.  Leber  and  Rottenstcin  also  ileny  the  existence  of  calcifi- 
cation in  the  fibrils,  attributing  the  tninapiu-ency  to  the 
disappearance  of  calcareous  salt*,  and  stating  that  tlie  trans- 
lucent tissue  is  distinctly  less  hard  than  the  8uri*oundiug 
dentine  (op.  cit.  p.  39). 

According  to  Miller,  cliemical  analysis  gives  7 1 '9  as  the 
proitortion  of  ash  in  healthy  dentine,  and  72*  1  per  cent,  for  the 
translucent  tajXm^,  But  this  difference  is  a  very  sligiit  cue,  atid 
can  hardly  be  held  to  ho  conclnsivc  ;  moreover,  if  the  tubes 
are  filled  up,  organic  matter  ivs  well  as  limo-salt  will  hav^ 
doubtless  been  added,  so  that  analysis,  except  of  larger 
quantities  than  arc  obtainable,  can  hardly  be  expected  to  finalljL 
solve  the  question.  •     ■ 

Mr.  F.  J.  Bennett  (Transactions  Odont,  Society,  IS95),  has 
published  sunit*  oltsorvutious  \i\i*m  the  zone  of  t ranapjirency 
in  oases  of  partly  arrested  caries.  He  found  the  "pipe-stem" 
appearance  in  sections  transverse  to  the  tubes,  and  concludes 
that  it  is  therefore  an  area  of  decalcification  ;  he  believes  tliat 
ho  bus  ivcognised  it  also  in  teeth  mounted  on  plates.  In 
discussing  the  paper,  Mr.  Mummery  was  inclined  to  attribute 
the  tobacco-pipe  appearance  to  the  fact  that  the  section  wiw- 
t^keu  from  a  region  of  dewilcification  iu  advance  of  the 
micro-organism  invasion,  such  as  hud  been  shown  to  exist  by 
Miller.  Later  in  the  same  year,  I)r.  Miller  contributed  a  paper 
on  the  same  subject,  pointing  out  that  Walkhoff  and  lUume 
had  iKith  fouml  the  o]i])i)flite  results,  namely,  contraction  or 
obliteration  of  the  tubuli. 

Dr.  Miller  point*  out  that — 

1.  If  it  is  decalcification,  it  ought  to  be  easy  to  produce  it 
artificially,  whereas  it  never  has  been  so  produced. 

2.  That  decalcificatiLai  advances  iu  a  fairly  regular  line^ 
whereas  the  transparent  zone  often  runs  iu  deeply  (compare 
Fig.  U9\ 

3.  That  decalcification  spreads  rapidly  sideways — not  only  iu 
directiim  nf  tubes. 

4.  Tliat  he  has  failed  to  find  it  iu  dead  teeth  (worn  lus 
artificial  teeth). 

5.  Tliat  it  occurs  mider  worn  enamel  without  caries. 

6.  That  ctiemicul  iinalviiis  has  uiven  no  cunHnuatiou  to  the 
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'.:4iJ0D  view.  [Thodifl'ereuceof  one  percent,  foiiutl  would 
•x\^  ixisuflit'ietil  tct  account  for  tniusparency, — il.  S.  T.] 
7  Tb»t  liuHtixie  t'vcr  so  little  tlcculcifit-tl  takes  attiins  rcmlily  ; 
ti'Ut    Roue   fltaiiiA  witb   more  difficulty  than   the 

^  [larts. 

Od  the  whole  then  it  romains  unexplained  ;  the  evidences  for 

n  and  for  calcihcutton  nro  alike  weak,  that  against 

•u  aomt'what  the  tjlmnger. 

Mr.  L'tiarters  Wliite  has  found,  in  specimens  in   nhich  the 

uwitirml  tubes  are  permeated  with  coloured  collodion,  that  the 

talmli'B  of  the  zfiuc  of  transparency  are  ouly  very  partially 

ptrriifiiMe,  the  coloured   collodiou    entering  up  to   a   certain 

M^'^'  and  there  tenninatin^;  iil»ruptly  :  a  very  few  of  the  tubes, 

ho»,;vtT,  carry  it  through. 

*»ua,  so    far   as    it   goes,    is    m    favour   of    a    ealcificatiou 

ihtYiiy 

"  hether  or  not  the  tmusparent  zone  occurs  in  dead  teeth 
**"^>   U4  urtihvial  substitutes  is  a  matter  still  in  dispute  ;  it 
**'^itily  has  never  been  prmiuced  in  urtificial  curies,  but  it  is 
ed  by  Wodl  that  all  the  appearnnces  of  dental  ciiries  may 
•©en  in  natural  teeth  wl)irh  have  been  worn  uj>on  plates, 
the  thickening  and   varicose   swelling   of  the  dentinal 
*''^,  the  ^'ranular  cnndition  of  the  fibrils,  the  dark  pi^meuta- 
**^   aind  also  the  clear,  trfinthicent  loiie  (Wedl,  op.  nV.,  pp.  320 
^^   334;. 

-'^viiig  to   the   almost   entire   abandonment  of  the  use  of 

'^fkn  teeth  as  artificial  substitutes,  1  have  not  been  able  to 

'*  lutficient  number  of  examplcK  of  caries  occurring  in  them 

^**jihle  me  to  speak  very  certainly  on  this  [ioint ;  but,  judging 

**»  tiio»e  which  I  have  seen,  I  was  formerly  inclined  to  think 

*^^  the  tniuaparent  xone  is  as  constant  in  them  as  in  living 

^li :  though  Dr.  Magitot  (op.  cit.  p.  611)  is  of  the  cdutrarv 

*-^ion,  and  considers    that   this   clear   zone  constitutes  the 

*^'  ditfereuet:  l»etween  caries  as  occurring  to  living  teeth  ami 

^^«r«;  and  in  face  of  Miller's  more  extensive  researches,  my 

r^"*i  iu>preh»»iou  thiit  it  does  occur  is  of  snmll  value, 

L      \iT^  Mdlcr  has  examined  the  sixty  nujat  suitable  specimens 

^tn  (ftoiie  three   himdred  teeth  which  had   been  woru  ujxm 

'^**itea  and  «how(Hl  decjiy.    In  oidy  one  was  there  a  transparent 

^IJC,  and  this  was  so  situatctl  that  it  was  impossible  to  ascertain 
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whether  it  had  not  been  formed  prior  to  the  employment  of 
the  touth  as  an  artiHcial  sulmtitute. 

Globuhir  masfiCH  of  calcareous  salts  may  sometimes  be  foand 
in  the  dentiunl  ttiboH  near  to  a  cariouH  eavit\%  but  inasmuch  as 
they  are  met  witli  in  dead  teeth  as  well  as  in  living  ones,  they 
are  probably  to  be  eiplainod  as  depositions  from  solutions 
•>f  salts,  and  not  as  evidences  of  vital  action.  Indeed,  even 
if  it  were  conclusively  shown  that  the  dentinal  Hbrils  bec4ime 
obliterated  by  calciHcatiou,  tbia  would  not  amount  to  absolute 


Fig.  12U  (') 


pnMjf  of  vital  action  ;  for  albnnien  out  of  the  body  is  able  to 
form  combinations  with  calcareous  wilts  which  have  a  dcHnite 
structure,  and  it  would  lie  conceivable  that  the  aamo  thing 
might  happen  in  a  dentinal  tube. 

An  appearuncL'  »eeniin<;ly  indicative  of  oonsolidatiou  of  thu 
fibrils  may  be  found  hy  tiiking  a  tooth  in  wliich  the  progress 
of  decay  has  been  slow,  leaving  the  disor^^anising  dentine  of  a 
deep  brown  colour,  and  comparatively  firm  in  texture.  If  wo 
cut  with  a  sliaqi  knife  a  thin  sertinn  in  tlie  direction  taken  by 
the  dentinal  tuf>cs  from  tfio  diacolonied  [X)rtitn  (if  the  tooth 


I*)  A  section  lu  a  pluau  witli  tlit;  tu)>t*»,  from  rariotts  (U'ntiiK?.  ThoM  ro<U 
nmy  Iw  purtious  i»f  ronsnlidatcd  libril.H,  or  llicy  mny  hf  hifci  n(  the  shcutlu  of 
Xtfuuiiuio,  ur  Uiej  inti)'  be  mere  chmU  uf  the  euliir^»ii  tubules. 
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l>e  well  selected),  tlie  discouiiectod  rodu  will  be  seeu  broken 
abruptly-  into  short  lenj^ths.  Sometimes  thoy  arc  present  ia 
greiit  numbers  scatteii-d  over  the  Hpcoimeus,  many  lyiu^;  within 
the  tubes,  uthera  iiimn  the  surface,  unrl  occiisioniilly  tliey  niivy 
be  seen  with  one  end  projecting  from  the  edge  of  the  section 
and  the  other  within  the  tube. 

Miller  mentions  that  thoy  occur  in  artificiid  earies,  and  timt 
tbey  dissolve  and  disappear  iu  weak  acid  ;  hence  they  can 
hardly  be  pieceu  of  Neumann's  tiheaths,  but  ivre  probably  caatti 
iu  lime-salts  of  the  tut^s. 

In  A  paper  descriptive  of  the  histology  of  dental  caries 
(*•  Dental  Cosmos,"  March,  1879),  Dr.  F.  Al)bott  states  that  at 
a  certain  distance  from  the  decay  the  canaliouli  look  enlarged, 
and  each  contains  the  dentinal  fibril.  Nearer  to  the  line  of 
decay  we  meet  with  moderately  enlarged  canaliculi,  the  centres 
of  which  are  occupied  by  protoplasm,  stninablf  by  carmine. 
One  step  further  on  the  canaliculi  are  double  "r  treble  their 
original  size,  imd  they  are  filled  with  yellow  protoplasm 
exhibiting  the  net-like  arrangement  of  living  matter ;  whilst 
ultimately  those  enlarged  amalicidi  coalesce,  and  large  spaces 
filled  with  the  same  material  i.»ccur  with  but  traces  of  busis- 
substance  intervening.  It  will  he  noticed  that  the  main 
peculiarity  of  Dr.  Abbott*8  account  lies  in  the  fact  that  he 
claims  a  high  vitality  for  the  contents  of  the  enlarged  tubules 
and  the  spaces  ultimately  formetl  iiy  their  coalescence  ;  but  to 
this  we  shall  have  presently  to  recur.  Here  again,  as  in  the 
case  of  enamel,  he  has  probably  had  micro-organisms  under 
ob8ervati(<n. 

Professor  C.  Wedl  states  that  in  a  transverse  section  a 
greater  or  leas  number  of  canals  are  seen  whose  limiting  walls 
(the  so-called  dentinal  sheaths)  describe  moderately  Urge  circles, 
and  whose  cavities  are  filled  by  a  muss,  in  some  places  homo- 
geneous, in  othere  ttf  molecular  appearand,  which  forms  convex 
projectora  beyond  the  surface  of  the  section  ;  but  he  dtKJs  not 
lay  down  any  pitsitive  statement  as  to  what  the  nature  of  this 
material  may  l>e. 

Lel>er  and  Rotteustein  ('*  Recherches  sur  la  Carle  Dentaire," 
lSt68)  to<jk  up  the  observations  of  Ficinus  that  a  crj-ptogam, 
to  which  the  name  of  lojitothrix  was  given,  was  very  constantly 
present  iu  carious  dentine,  and  pointed  out  that  it  was  to  be 
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found  not  only  on  the  surface,  bat  that  it  penetrates  fiu-into 
the  dt-Mitiual  tubes,  and  that  it  is  a  chief  agent  in  their  euliiriii- 
ment  and  the  softening  of  the  aiuroiinding  matrix.  Thcyfovmd 
timt  the  contents  of  the  enlarged  tubes  were  uharocteriaticalW 
Btainod  by  icidine. 

Later,  Messrs.  Underwood  and  MiUes  (Tmns.  Inteniat.  Mo*!' 
Congress,  1 K8 1 )  showed  that  in  the  enhirged  cnualfi,  and  eTev 

Kio.  122.  (') 
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in  some  which  show  but  little  enlargement,  micrococci  and  o 
and  rod-shajted   bacteria  are  to  be  found.     Thuy  |»cnctratc 
Hrst  in  Indian  Hie,  accuniuhite,  and  choke  up  the  channel 
and  when  the  matrix  is  diftappcaring,  and  neighbouring  chann 
coalesco  into  irregular  sjjaco^,  the  wfiole  tissue  becomes  a 
of  conglomerated  orgatiisnis. 

Thus  wlmt  is   f<:.r  l>r.  Abbott  reticulate  protoplasm  is  fi 
Messrs.  Underwood  and  Milles  a  mass  of  organisms. 


(*)  CHrinuB  (lentiue  fnft^r  AbbottJ.    a,  henlthy  tisrae ;  b,  dentinal  flbnls- 
r,  dpiitiniil   fihrils  slightly  enlnrijed;    r/,  dentinal   fibril*   hirtlitr   mlnrxed 
y,  brgf  pruto])la»iuic  luasseii.   Tliia  figure  \s  rt'tniued  as  bisloricul,  nUmr  ttu' 
S8  uccariitcly  representing  thf  iippeurtiDces. 
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Section*  cut  from   apparently  heiilthy  tissues  beyond  the 

TVv^     Kpbcre  of  viaiblu  dectLV  show  heru  ami   there  u  narrow  line 

of  oucrococci  or  bucteria»  like  an  advnnced  guard  ;  and  these 

l*woI«U;  far  into  tissue  which  the  uakoil  eye  would  pronounce 

•|"iti*nimffei:tt:d. 

^r.  Millers  oonclusiouB  differ  in  some  respects  from  those  of 

^Wure.  Ifnderwofxl  and  Milles;  for  he  holds  that  large  areiut 

w^oft^iiwl  deutino  exist  winch  contain  no  orf^anisms,  which, 

'«mfforo,  are  not  co-extensive  with  the  decalcification.    He  also 

^^irt  that  the  various  nhnni^s  subsequently  found  in  softened 

Fui.  rJ3.  t>) 


^**»^M 
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lie  aro  caused  hj  the  invasion  of  micro-oi^ganisms.     Morc- 

'**>  hu   iiud   others   have   beeu  siicces&ful    in  producing  an 

*^cial  tunes  which,  umler  the  niicroscope,  cannot  be  diatin- 

**bcil  from  the  real  iliseiise ;  whilst  Messrs.  Underwood  and 

*lew  had  failed  to  reproduce  the  cxm;t  eHoct,  owing  to  the 

*vliti>in  of  their  experiment  hiiving  allowed  of  pntrefactive 

ges  taking  place. 

__       *Sqch  being  u  brief  biatorv  of  appearjinces  descrii)crl,  we  may 

•-w^-H-'t'cd  to  the  cuusiduration  of  tlie  pathulugy  of  tl»e  condition, 

*^e  views  held  as  to  the  nature  of  dental  caries  may  be,  fur 


^  ' ')  U«ntjual  tubes  dUed  with  bacilli  aud  mivrwoQcl,  iiftcr  rndemrood  sod 
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the  sake  of  convenience,  grouped  utjder  the  throe  following 

heads  : — 

Those  which  regard  it  aa  ii  real  'Misca8o/*a  vital  phenomenon, 
strictly  comparable  to  morbid  conditions  of  other  uiore  highly 
organised  parts  ..f  the  l*ody. 

Those  which  rej;artl  it,  in  the  main,  as  the  effect  of  mere 
chemical  action,  bnt  also  consider  that  some  very  c^mstant 
appearances  are  only  explicable  on  the  hypothesis  of  vital 
reaction. 

Those  which  regard  it  as  wholly  and  entirely  the  effect  of 
chemicjil  action,  in  no  degree  modified  by  the  connection  of  the 
tm>th  with  the  living  l>ody. 

It  was  at  one  time  very  generally  siifiposefl  that  dental  caries 
was  an  inflammatory  affection,  a  true  "  disease  '  of  the  dentine, 
and  the  name  "Odontitis"  was  given  to  this  supposed  disease. 
Amongst  the  older  writers,  Hunter,  Cuvier,  Fox,  T.  Bell,  and 
others  laid  this  opinion,  and  it  has  of  late  years  been  revived 
by  Neninunn,  Hurtz,  and  T>r.  F.  Abbott. 

In  support  of  this  ideu,  the  occurrence  of  so-called  carUt 
interna  was  adduced  ;  but  if  there  be  any  one  thing  certain 
alwut  caries,  it  is  that  it  always  starts  from  the  surface,  »md 
cannot  occur  at  any  spot  devoid  of  communication  with  the 
exterior. 

Neumann  believes  that  in  the  varicose  swcUin^rs  of  the 
dentinal  tubes  evidences  of  cell  |)rolifcration  may  be  seen,  and 
be  hence  draws  comparisons  with  inflammatory  and  ulcerative 
affections  of  soft  parts.  Wed!  (*'  I'athologiu  der  Ziihne,"  p.  333) 
strongly  dissenta  from  this  view,  and  thinks  that  the  upjiear- 
anccs  may  Ik?  easily  otherwise  explained. 

And  Dr.  Abbott  couaidors  that  "  caries  of  a  living  tooth  is  on 
inflammatory  ])rocess,  which,  beginning  as  a  chemical  process, 
lit  ttini  reduces  the  tissues  of  the  tooth  into  embryonic  or 
uiCElullury  elements,  evidently  the  same  as  during  the  develop- 
ment of  the  tooth  have  shared  in  its  formation  ;  and  its 
development  and  intensity  are  in  direct  proportion  to  the 
amount  of  living  matter  which  they  contain,  as  compared  with 
other  tissues.  The  medullary  elements,  owing  to  want  of 
nutrition  and  to  continuous  irritation,  become  necrosed,  and 
the  seat  of  a  living  growth  of  organisms." 

Dr.  Abbott  bases  his  l>elief  in  the  inflammatory  proliferation 
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lu  plftum  which  fHTiuentea  the  dentine  upon  the  appoaranoe 
iwcriU'd  ut  u  former  p»ge  ;  And,  ns  ha.s  iili-eiidy  Itcen  liintcd, 
Ikew  same  a|jpoftraticeb  have  Lti*eu  uuder  the  ohtjorvatious  of, 
«u(I  have  btfeii  *»therwi3e  interpreted  by,  other  obacrvera.  And 
"i^^h  Dr.  Aliliott  has  employed  hij;h  powers  rtrul  very 
•  >nl  uietbudb  of  pre[>urlng  hi^  speuitueiiK,  I  tliiuk  tlutt  his 
mieri>retjition  of  Uio  appetiniuces  he  has  seen  and  figured  is 
'•py-'nil  nil  r|uestiun  wrung.  And  auppuaing  iin  inflammatory 
'"■'vion  111  the  living  contents  of  the  dentine  to  he  un  important 
*"r  in  the  phonornonn,  it  may  be  iiskcd,  How  is  it  tliut  this, 
•  >ttttrted,  never  goca  on  tifter  the  tuirions  cavity  has  been 
^x-cbv-%ted  and  tilled,  and  that  with  tuateriala  which,  by  their 
«»uriuctivity  or  other  cause,  not  iufrcfpicntly  actually  induce 
^  miUnimation  in  the  pidj)  T  It  might  l)o  thought  that  u 
^^^parisOQ  of  curiua  as  occurriug  in  a  dead  and  a  living  tooth 
*"ouM  oT.  once  eet  the  question  at  rest,  hut  unfortunately 
'''cne  i*  difference  of  opinion  as  to  the  appearances  there 
P'^^H.-nted. 

«^r.  Abbott  gives  no  Hgnrcs  and  no  detailed  dcscnption  of 

^*^y   ciisea  of  curies  oecurring   in   teeth  worn  as  blocks  or  as 

^'^•ficial    teeth,  Kave  of  a   very  alight  degree  of  caries  in  a 

piece  uf  hippopotjuims  t<'toth.     In  this  he  notes  that  there  was 

^^    ouUrgement   of  its   deutinal  tubes;  hut    this    might    well 

r^    the  caae  in  many  a  specimen  of  e^uiiUy  slight  caries  in  a 

^'tiijr  tooth,  and.  moreover,  it  is  but  a  single  obBcrvation.     He 

r^  ^*sb  it  as  his  opinion  that  in  "dead  iind  artificial  teeth  caries 

■*•    ciicmical  process  a.s.siHU'd   only  by   the  docompoHitioii  of 

^    ^    glac-giving  basis  substance  of  dentine  and  cement/ 

^  «~Icrt«  ("  Virchow's  Archiv,"  Bd.  xli.),  on  comparing  sections 

t^nrinuR  teeth  with  those  from  teeth  softened  by  acid  fluids, 

•Vije  to  the  conclubiuu  that  there  were  real  differenceB,  mainly 

^^ittliiig  in  swelling  and  fatty  degeneratiou  of  the  dentinal 

'^1*08,  which  pointed  to  the  existence  of  some  vital  action ;  but 

'*  dites  not  describe  the  condition  of  extnmeous  teeth  softened 

^'3^  tijc  fluids  of  the  mouth. 

Ou  tlie  whole,  then,  it  may  be  said  that  the  notion  of  caries 
**Hving  any  rclatiou  to  inflammation  of  the  living  portion  of 
^h«*  d'-niihe  ha*  mot  with  but  few  mlherents,  whilst  on  the 
*>*'  \.  in  *npi>ort  of  the  theon-  thut  most,  if  not  all,  the 

t  !  I   of  ames   may  l»e   pro(hieed   hy    chemical  actioQy 


without  tbe  intervention  of  vital  forces  otiier  than  extraneous 
ones,  x.e.j  the  growth  of  hactcrui,  a  great  and  conclusive 
body  of  evidence  has  been  brought  together.  In  the  first 
place,  it  ulwiiys  sUirtts  from  the  surface ;  it  nmy  be  iu  a  Dasure, 
or  at  some  point  where  the  tissues  are  defective,  but  it  never 
occure  at  «ny  ]Aiv:o  which  is  not  exjwsed  to  external  influcuoos. 

Again,  the  use  of  litmus-paper  proves  that  in  n;any  plaoes 
in  the  mouth  an  acid  reaction  exists ;  and  experiments  per- 
formed out  of  the  mouth  have  conclusively  shown  that  most 
dihite  acida,  vegetable  as  well  as  mineral,  have  the  power  of 
6]^eedily  decalcifyiiig  dentine  and  enamel. 

In  some  mouths  the  hippopotamus  ivory  fonnerly  uncd  for 
artificial  teeth  \vm  very  rapidly  attacked.  Thus  Dr.  Magitot 
(*'Trait(^  de  la  Cario  Dentaire,"  1S6T,  p.  10:2)  mentions  the 
ease  of  a  lady  in  whom  these  platen  could  only  he  worn  for  six 
or  eight  months  ;  at  the  end  of  that  time  they  were  translucent 
aud  amher-Iike  in  appearauce,  flexible  and  spongy  to  the  touch, 
and  vory  offensive  ;  iu  places  actual  dark  walled  cavities  were 
formed.  The  gums  were  tumid  aud  s|>ougy,  and  a  considerable 
number  of  Hoftened  stumps  renniinod  in  the  uiimth.  When  the 
crowns  of  human  teeth  are  inserted  into  the  mouth,  either 
upon  n  plate,  or  pivots  on  old  ntumps,  they  often  become 
carious;  such  teeth  are  espec-iully  prone  to  be  attacked  on  the 
surface  which  is  in  contact  with  the  gum,  though  it  is  not 
unusual  for  interstitial  cavities  to  be  formed  in  them. '  Never- 
theless, some  writers  have  deuietl  the  identity  of  tlie  destructive 
process  in  theso  artificial  substitutes  w  ith  that  which  occnre  in 
living  t^^oth  ;  and  others,  whilst  admitting  their  substantial 
similarity,  I>elieve  that  difterences  may  be  found. 

The  appearances  which  have  been  aupjKiaed  to  indicate 
vital  action  in  caries  are  mainly  two  -  the  **  tobacco-pipe " 
structure  apparent  on  tran8vei"8e  sections  (see  p.  217),  which 
looks  like  great  thickening  of  the  tulxis  of  the  camds,  and  the 
obliteration  of  the  tubes  between  the  caries  and  the  pulp- 
cavity,  which  gives  rise  tothr  appcanincc  of  a  clear  translucent 
zone. 

Neumann  (*'Archiv  fiir  KHn.  Chirurgie,"  tJd.  vi.)  believed 
that  the  apparent  thickening  of  the  walls  of  the  tubes  is  a 
real  thickening  of  tlie  dentinal  sheaths  at  the  expense  of  the 
matrix,  aud  that  the  fibres  participate  iu  the  process,  the  canal 
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idtimalely  biHromiug  obliterated.     He  believed  that  iu  a  single 
Itotunce  he  saw  calcifiaitiou  of  the  filmls. 

But  Leber  and  UottenHtein  (*'  Kcchcrches  sur  la  Carie  Don- 

taine,"  Piiris,   1868)  huve  j^vcn  fifrwruH,  drawn  from  ii  hunmu 

'th  which  hud  lK>Lronio  carious  whilnt  worn   as  an  urtifieial 

>Lli,  in -which  the  dilntiition  of  the  canals  and  the  thickening 

^t  thetr  apparent  walls  are  exceedingly  well  seen ;    so  that 

two  characters,  at  all   events,  are  produced   purely   by 

tuaofc  rxtemal  to  the  to*ith,  and  huvin;^  nothing  whatever  to 

^  wtih  itB  vitjilit). 

^^wJI  iiImo  (*'  Patholopiu  der  Ziihne,"  p.  32G)  givea  a  debcrip* 

witj,  iJlaatmted  by  Hji^ires,  of  the  microaoopic  appenrauces  niet 

■"'Hi  in  caries   occurring  in   teeth    wonv  thun,   which   put   it 

"•"Vond  all  doubt  that  the  process  is  identi&il  with  that  which 

**^Uni  in  a  tooth  coiuiected  with  livinpr  parts.     The  tubes  are 

"'^'Kitjd,   and  have  pcarl-liko    rowa  of  gUjbules  in  theui»  and 

*«>en  isohitod  by  di-ralcification  and  hoiUng   are  seen  to  have 

"*-■  Viiric«.nic  swfUiuiiS  80  characterijitic  of  caries. 

^^**X"ing  that  the  characters  of  caries,  iu  it«  destructive  pro- 

^^*''*«^»  at  least,  have  been  repeatedly  luct  with  in  human  teeth 

***^  as  artificial   Bulwtitutcii,  and  also  in   hippopotanuiH  ivory 

**  **'^*I  under  similar  circumstances,  it  must  he  admitted  that 

'^^*"r  IS  at  present  a  balance  of  evidence  in  favour  of  the  view 

"*-^  omcB — in  so  far  as  it  is  a  jirocesa  of  disintegration — 

no  relation  whatever  to  the  connection  of  the  tooth  with 

■^•^     hviiijx  body.     It  is,  however,  equally  a  fact  of  every-day 

■^^^rviition   that  the  fmlp   is,   so   to   speak,  sensible  of  the 

'^l^roHch  of  cafies  towurda  it,  and  tliat  secondary  dentine  is  in 

'  "^^  '  L-  deposited  i»n  that  wall  of  the  pulp-oivity  which  is 

by  llie  advauce  of  the  disease.     So  far,  then,  there 

«»n  attempt  to  bar  the  proj^ress  of  the  iliseitse  ;  t.>r,  to  speak 

'^n*  accurately,  the  stimulus  of  irritation  trausnjitted  to  the 

'*%]p  starts  afresh  tlie  process  of  calcification  in  that  organ. 

An  ihr  irritation  set  up  by  caries  iH  thus  capable  of  inducing 

^*v3oifi«uti«u    in   the    pulp,    it  was  not  unnatural   to  suppose 

^«at  it  might  have  a  similar  effect  on  the  contents  of  tlie 

'••mtinal   tubes;  and  this,  it    may  be.  is  to  be   seen    in  the 

tnuiHlucent  zone  (it  ttie  surrtMinding  curies. 

Those   lAhoee  daily   clinical  exiH,'rieucc    brings    under   their 
»w»tu«»  cartes  occurring  in  the  wimo  niouth  iu  teeth  with  and 
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without  living  pulps,  will  surely  find  it  imprwsihle  to  believo 
that  there  iire  under  their  eves  tw()  diseaHeB  iu  their  very 
essence  different :  that  the  caries  of  the  living  tooth  is  mm 
iotcntal  iu6ammatory  change,  and  that  tlie  caries  of  the  doful 
tooth  is  an  effect  of  e:ctenial  cheuiicul  aud  j>hy8ical  uausee 
aloue.  But  I  have  never  aeen  thi«  dithculty  fairly  faced  by  any 
of  the  advooates  of  the  "  vital  "  theon*. 

Litmug-papor  applied  witliin  the  cavity  of  a  carioua  tooth 
almost  iuvnriably  gives  Btrongly-morkcd  acid  reaction,  aud 
thuH  furnishes  evidence  of  the  existence  of  an  agent  capiihle, 
if  unresisted  hy  the  vitality  of  the  dentine,  of  depriving  that 
tissue  of  its  curtliy  constituents,  leavinj^;  the  collagen  to  uuilergu 
a  gradual  dec'MniK>sitiun  favoured  by  the  heat  aud  luoistttre  of 
the  mouth  and  the  action  of  bacteria. 

In  examiuiiiL^  the  circumstaiicea  under  which  the  decom- 
position of  the  dentine  takes  place,  and  under  which  it  is 
reaist-ed,  apart  from  the  influence  of  vitality,  any  one  must  be 
struck  with  the  power  that  is  exerted  by  the  mere  form  of  the 
surface  involved.  Suppt>sing  the  disease  to  be  situated  in  a 
dee|>  fissure,  nr  upon  tlie  wiiie  of  a  totith,  aj^rainst  which  another 
tooth  is  (jhiced,  the  decomposition  will  go  on  with  more  or  Ie«.-i 
rapidity,  the  rate  being  varied  in  accordance  with  the  uonditiou 
of  the  onU  Huids.  Rut  if  the  cavity  he  superficial,  and  so 
placed  that  it  is  subject  to  friction  during  mastication,  the 
progress  is  usually  relatively  slow;  and  if  the  low  walls  uf 
such  a  cavity  be  reuioved,  the  part  will  become  polished  by 
the  act  of  miisticatiou  tuid  by  the  motions  of  the  tongue,  and 
decomposition  will  l>o  completely  arrusted  ijuite  iudepeudently 
of  any  power  of  resistance  exercised  by  vital  action.  Again, 
let  a  tooth  be  placed  under  circimistances  the  opposite  of  the 
preceding.  For  example  :  take  u  bicuspid  of  the  upper  jaw, 
the  distal  surface  of  which  is  ilecayed,  aud  remove  the  softened 
dentine ;  then  let  dry  cotton-wool  be  forced  between  the 
defective  tooth  aud  its  neighbour,  aud  renewed  only  once  in 
three  or  four  days.  At  the  en<l  of  a  fortnight  or  three  weeks 
it  will  be  found  that  tlic  surface  of  the  cavity,  which  was  left 
hard  and  dense  after  the  first  opemtion,  has  liecome  s<»ft,  and 
that  the  softening  extends  to  a  considerable  depth.  Had  the 
cottou,  prior  to  its  iutmductiou  between  the  teeth,  been  dipped 
into  a  solution  of  any  resinous  gum,  such  luj  mastic,  the  surfacj 
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^  the  cavity  would   have  remained  unaltered,  i>wing  to  the 

Jmuon  of  moisture.     But    where    wool   only   is   used,   the 

ons  of  the  mouth  arc  not  only  not  oxdudcd,  but  iire 

b  cunstant  apposition  with  the  exposed  dentine  by  the 

Jftttrd  wooL 

Mf*rimonta  of  this  character  lead  to  the  conclusion  that 
tbr  mouth  agents  are  present  which,  under  favouring 
taucea^  aru  capable  of  dectUcifyiug  the  dental  tinsueB, 
^^  the  source  of  these  agents  becomes  the  next  question 
vnich  uttturally  suggests  itself. 

Tlie  socretiou  from  the  mucous  membrane  is  perhaps  somc- 
^nje*  slightly  acid,  while  the  salivary  Huid,  when  normal,  is 
*^*diiit.  Again,  the  degree  of  tenacity  of  the  mucus  may  be 
iQcrcaaed  beyond  the  normal  amount,  and  may  enable  it  to 
'^'UAin  in  certniu  situations  unmixed  with,  and  consequently 
•^^^'ofliienccd  by  the  nlkaliue  character  of,  the  salivary  fluid. 


'ho  qnoutity  of  the  mucus  may  !)e  excessive  either  from  a 
Mocul  or  general  cause.  We  not  uncommonly  find  in  mouths 
y**Ujmte«l  l,y  numfnHis  carious  teeth,  the  gums  thickened  and 
^uIat,  and  covered  with  a  coating  of  thick  adhesive  mucus 
iWe  of  being  dniwu  from  the  gums  in  long  strings.  A 
is  fresh  in  my  memory  in  which  the  teeth  were  rapidly 
i  by  caries,  and  coinci'lent  xvith  the  destructive  pnx^ess 
vATj-  fluid  was  scanty  in  amuuut.  The  m»>uth  owed 
'^  Iitoistiire  to  the  tsecrction  of  the  mucous  membraue.  llie 
»ti«nt  ciim])laiued  of  great  discuuifort  from  the  tlry  and 
'^-ummy  ciindition  of  the  mouth  and  tbnmt.  The  tcetli  that 
first  lost  decayed  in  those  situations  in  which  we  usually 
:t  caries  to  show  itself;  but  at  a  later  period  the  whole 
^f  the  remaining  teeth  were  almost  simultaneously  attacked 
Dftir  the  edge  of  the  gum,  producing  round  each  tooth  an 
nunular  belt  of  softened  tissue.  The  patient  suft'en-d  from 
loug'Staiidiug  dyspeptic  symptoms  ;  and  among  these  a  vitiated 
condition  of  mucns  secreted  from  the  surface  of  the  moutli,  and 
H  diminished  amount  of  saliva,  formed  pnaninent  feiitun.%. 

in  the  foregoing  case  there  could  bo  no  doubt  that  the  state 

of  the  oral  fluids  wiL*i  dependent  upon  the  general  condition 

[of  the  body ;   but  in  many  casen  it  is  by  no  means  easy  to 

d»t«rmino  hnw  far  tlio  disorder  of  the  teeth  is  dependent  ujion 

u  gCDcrtal    derangement   of  the   system  having   a   coincident 


23J  J    srsTEM  'if  I>EKTAL  i<rRt;KnY 


\ 


ejiistetii^e,  m-  Imw  far  tbe  general  diatiirbance  of  henlili  mtv> 
be  de[jeiideiit  iipuu  the  difiOH-Sifd  cuiiditioii  uf  the  teotli.     y»niri^ 
pe^jple  are  gfteu  brought  to  usj  jij  whoin»  coincidcntly  wilK  vb^ 
exUitisLve  devclopmetit  of  ciirieB,  we  fiml  iiu  utiiuidunt  fl(m  c^ 
aiilivu,  ftiid  ft  frey  8t?cretioii  of  rrnicuH  ;  hut    I  think  the  lAtt**^*. 
is  u8iio,lly  in  eiecRS,  and  is  fnuud  i-linging  ti>  thy  teeth.  imWBC^^ 
of  Iwcoming  dii^aslved  iu  the  suliva.     Thcro  majr  hi)  antjth<*^J 
ejsphirifltion  for  this  striugy  aaliva,  uameU'j  thi?  occurrenw!  u^^ 
mannite  terniE?iitation  (tjeu  |j,  508). 

A  disordered  Jitato, local  nr  tjL:iK*i'j*l,  uf  the  muioiia  [iiL-ml>nai^^| 
mxmt  cot,  however,  be  regivrdud  us  thu  uuK  isonrfo  t'nrtu  whea*^^ 
may  be  prodticed  agetit"*  capable  of  doconiposiuj?  faulty  euautd 
or  dentine.     For   inst^mce,    exftinplt^a    pruHCiit   thtniiyylvcH   in 
which  the  teeth  mpidly  decay  in  innutha  fnie  from  any  incrca***! 
vascularity,  local  or  general — ^m^  from  iwlliorent  mucus  t,hotxl 
the  teeth,  and  also  from  utiy  Hi^cn  of  that  fluid  K'iu;^  wlbiei- 
estcesaivc  in  quwntity  or  viiiiited  in  i[n!vlity.     Srvcrul  pittKntu 
(feriiales)  returning  after  a  prolonged  rcsideiiOL' in  India,  ha\f 
presented  the  furegoiug  conditiuQs  of  tfiu  mouth.     They  huV^^ 
been    |>a.1e,    bloodJe&»,    and    greatly   debihtuted,    Uicntgh    d^^H 
aecosBurily  greatly  attenHated,  t^ubjecti*. 

But,  after  all,  tbe  examination  of  the  reaotioii  of  the  saliva 
and  of  the  buccal  mucus  in  moutlm  where  carie.^  ik  rapiiilv 
progruBaivo  has  hitherto  diacloaed  diaci^nhmt  results. 


The  results  nf   thp  f^xiH'rinK*nts  of  Wentcott   j\ll™»rt-  Man 
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^xMsi  in  a  solution  to  wliich  a  fragineat  of  animal  matter 

^bihl  been  added  tlian  Ju  the  pure  sug^ar  solution  ;   whilst  in 

tliiM  c«(K:rimciit,  in  which  some  «ln»|^«  of  creosote  hud  Ikjuu 

^'Mt-d  with  tho  view  of  retiirilin^'  ft'rnicntution,   tho  (ummel 

<il'>Ut'  had  been   destroyetl    wht^ro   exixttttnl,   and   the  dentine 

"*>'/  rrrr  HupcrfiLMuIly  softened.     In  all  of  these  cxp*iriment9 

Ifcff  dulittinn  ftci^nired   a   distinctly  acid   reaction.       When   a 

W*«t€r  qnatitity  of  creoeote   wiw  added,   no  cftect  wliatever 

**■*«  produced  on  the  teeth,  and  the  solution  remained  neutral ; 

'no  Same   nejrutive   result   followed   wl»en    the   solution    was 

'^'ile*i  uuij  htTineticidiy  sealed  whilst  still  l»oihni^.    Krom  these 

"*"'  tiie  numerous  similar  esperimenta  of  other   (>l>server8,  we 

^^^y    fairly  come  to  the  conclusion  thiit  8Ug;u*  itself  has  no 

P^w-et  ^^f  acting  upon  the  teeth,  but  that  the  various  femienta- 

"^***prodnets  which  are  derived  from  it  .-irc  exceedingly  potent 

"^    evil.     M.   Mtintognzza  arrivwl   at  coidirmatory   results  in 

[*  ^'iftiffcnt  manner ;  the  teeth  were  dried  and  weighed  before 

^^    after  the  experiment,  and  in   this  way   the  actual  loss 

Salts  was  determined.      L'uder  the  intluoace  of  allauninous 

^t^ijuta,  the  chief  products  of  the  fermentation  of  sugar  will 

^   Uiitio  and  butyric  acids,  together  with  other  derivatives, 

^*^h  lis  propionic  and  valeric  acids. 

Vnderw(K>fl  and  Millca  failed  to  artificially  reproduce  all 
*-be  phenomena  of  caries,  but  more  recently  Miller  find,  after 
**im.  Pound  and  others  have  fully  succeeded. 

Miller  has  ehown  that  the  failure  of  previous  experiracnters 
>iui  diie  tn  putrefaction  having  occurred  in  tlie  solutions  by 
Itliich  an  idkidi  reaction  was  established,  and  that  all  that  is 
Ot'cessar}'  for  success  is  to  ohau^^a^  the  tluid  and  substitute 
fresh  Huid  ko  often  as  any  putrefaction  takes  ])Iace. 

He  kept  teeth,  or  portions  of  teeth,  in  a  mixture  of  breiul 
and  stdiva  for  three  months  at  a  tcmiwratnre  of  OS*-'',  frerjnently 
renewing  it. 

All  the  phenomena  of  caries  were  reproduced,  so  that  the 
niunt  pructiKod  mierLiscopiat*  were  unable  to  distinguish  »ectioiis 
from  tliese  teeth  from  those  witli  mitunil  caries,  V»ut  the  decay 
60  produceti  was  white  ;  when  putrefaction  was  allowed  to 
sahacK^ueutly  ocear,  mil  aorta  of  coloration  appeared,  as  olsa 
linp|M!ned  if  the  pieces  were  exposed  to  tho  air  or  to  the 
itiflneDcc  of  various  c«^loured  articles  of  food. 
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Miller  therefore  does  not  regard  the  colour,  any  more  than 
tlif  zone  of  transluccncy,  u»  essential  pheuoineua  in  caries. 

Aa  u  conHrmution  of  these  conulusiou:s  teeth  vero  Hubuiitted 
to  the  uctiou  of  laotic  iicid  ;  iu  a  very  weak  solution  (one  f>art 
in  one  thousand)  the  teeth  bad  undergone  no  alteration  at 
the  end  of  two  yeiirR,  but  in  a  afron^or  fioliitinn  (one  j»er  cent,) 
they  were  diHcolourcd  luid  suft,  and  the  cnanicl  very  friable 
at  the  exposed  pijints.  As  lactic  acid  is  very  constantly 
present  in  the  mouth,  either  as  a  femientation-produut  formed 
on  the  spot,  or  ruj^uriiiitated  from  the  stoinuch  in  pyrosis 
or  vomitiny,  it  is  probable  that  it  is  an  active  ngent  in  dental 
caries. 

It  will  j>erhaps  be  haixUy  worth  while  to  rcconnt  in  detail 
in  this  plivce  the  effects  ttf  all  the  different  acids  employed 
in  experiments  ;  it  may,  however,  be  noted  that  with  butyric 
acid  grt^^t  discoloration  of  the  Boftened  part  was  obtained, 
and  that  citric  and  malic  acids,  both  so  frequently  present 
in  fruit.  Mere  found  to  act  very  powerfully  as  decalcifying 
agents.  With  respect  to  tliu  latter,  it  is  generally  abundantly 
present  iu  cider,  and  some  teeth  placed  iu  a  cider  cask 
disajtpeftred  entirely. 

Carbonic  acid,  when  present  in  large  quantities  {i.e.,  under 
pressure)  acts  as  a  fooble  solvent,  but  at  atmospheric  pressure 
does  not  act  at  all.  Albumen  and  otlier  albuminous  sub- 
stances etfect  the  destruction  of  teeth  by  giving  rise  to 
fermontatiou-j^rodticts  such  as  valeric  and  butyric  acids. 

The  furuieutation-products  derived  fn>m  sugar  and  from 
albumen,  antl  citric,  niulic,  and  carbonic  acids  were  found 
tu  act  on  the  tooth-tissues  alike;  whereas  alum,  oxalic  iicid, 
and  acid  oxalates  dissolved  the  enamel  only  ;  acetic  and  tartaric 
acids,  and  acid  tartTatca,  the  dentine  and  cement  only.  It  has 
also  been  found  that  the  chloride  and  perchloride  of  iroir,  as 
also  the  sulphate,  have  a  solvent  action  on  the  teeth. 

Mr.  Coleman  (Transactions  of  Odontulogical  Society,  18G2) 
found  that  the  liuid  resulting  from  <.he  addition  of  fragments 
of  bread  and  a  small  iiuantity  of  saliva  to  the  water  in  which 
the  teeth  were  placed  acted  very  enerj^ctictUly,  so  that  after 
twenty  days  flakes  of  softened  dentine  could  be  removed  from 
the  surface. 

No  account  of  dental  caries  which  did  not  give  some  history 
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rftiu*  steps  by  which  the  present  views  entertained  upon  it» 

■  "V'  wpre  ftrrived  ut  would  be  at  uU  complete,  aud  so  it  is 

\c  lu  ijive  a  brief  retrospect. 

'n  the  fitbt  edition  of  this  work  my  father  advocated  the 

'■'fiw  l)wt  it.  was  a  chcmico-vitul  process — timt  is  to  say,  that 

•■fcile  the  destructive  action  wiia  merely  chemical,  the  trans- 

moent  lijne  was  an  evidence  rif  vital  reactitm  ;  and  this  view, 

■"'^«*  fill!  niodilicatiun  that  luicro-orj^auibmB  are  esbentiai  to  the 

^^'^^ceas,  may  bo  suid  still  to  obtain. 

nridgmari,  in  18t)l,  put  forth  an  ingenious  tlieory  that  the 

•ofj|e  process  was  duo  to  elcetrica!  action  ;  but  this  theory, 

wiotigh  ingenious,  hiw  not  stood  the  test  of  further  iuvestijra- 

^'^^    thoii(rh    it    will  be  necessary  to  briefly  recur   to  it  iu 

'^<~*uiGiiu(^   the   merits   of   various   filling   materials.     At  one 

^»ue  it  attracted  a  good  deal  of  attention  and  gained  not  a 

"**  H4lherent8. 

«  he  idea  that  dental  caries  is  in  sonte  sort  an  inflammatory 

'^'^cifss,  and  that  the  dentine   is  softened   by  some  sort  of 

*^*^lifcration   of  the   livin^i:   protoplasmic   elements    which    it 

***>tjiins,  is  an  old  one,  and  woa  held  by  John  Hunter  and  by 

^*^iouB  authors  from  his  time  onwards;  of  late  years  it  has 

'H'CQ  revived  by  Heitziuan  and   Abbott,  as  has  already  been 

*^ntioue«l.     According  to  them,  the  enlargement  of  the  tubes 

'^tjil  the   ultimate  ooalescouco  of  contignons  tul)e»  is,  due   to 

^lie  increase  of  the  protoplasm  which  exists  in,  and  on  a  finer 

^jje  in  threads  connectiniy  the  dentinal  tubes  at  the  expense 

flf,  the  matrix  ;  and  this  protoplnsni  they  believe  that  they  can 

and  recognise.     But  there  is  no  ix^osonablo  doubt  that 

they  have  seen  is  really  a  dense  mass  of  organisms  ;  and  if 

this  be  du,  the  whole  theory  falls  to  the  ground.     For  it  must 

de  noted  that  they  uuike  no  mention  whatever  of  these  musses 

of  or)j:ani«ms,  which  any  one  can  so  ejisily  see  for  themselves. 

Wc  come  next  to  the  parasitic  theories  which  ala(»  date  back 
rather  fArther  thim  we  are  accustomed  to  think.  Ficinua,  iu 
l&i7.  and  Klencko,  iu  1850,  attributed  it  to  organisms,  althougli 
in  drtjiil  they  fell  into  errors.  Leber  aud  Kottenstein,  in  lS(i8, 
mode  a  further  step  in  the  same  direction.  They  regarded  the 
initial  softening  as  due  to  chemical  cause,  but  held  that  the 
bn-ooh  once  mode,  the  le])tothrix  entered  the  tultcs,  midtiplied 
in  them,  and  completed  tlte  proceaa  of  destruction.     To  them 
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was  due  the  pointing  out  of  the  iodJDe  reaction  (soe  p.  202), 
which  has  since  proved  very  uaoful,  aUhougb,  as  was  to  be 
uxpocted  in  the  then  state  of  knowledge  of  the  lower  fungoid 
orgtmituns,  their  couchiaions  drawn  from  it  do  not  exactly 
stAnd,  at  least  not  in  the  fonu  in  which  they  set  them  forth. 

The  next  notewortKy  coiitrihution  to  the  subject  was  the 
importHnt  jwiper  of  MiUes  junl  Underwood  in  IjSHK  Thoy 
called  attentioii  to  the  conatiuit  presence  of  organisms,  both 
rod-tihaped  bacilli  and  cocci,  iu  the  tubes  of  the  dentine. 

They  also  held  t)iut  tlie  bofteniniL'  of  the  dentine  waa  due 
to  acids,  but  with  the  bigiiiticant  addition  tliat  the  gcnenttion 
of  these  acids  was  itself  due  to  the  or^nisras  which,  as  they 
expressed  it,  "  were  secreted  "  by  the  nlic"r(^-or^'ani3m^*.  They 
add  that  "the  organic  fibrils  ufHtn  wlucli  the  «»rgani'?nii  feed, 
and  in  which  they  luultiply.  are  the  scene  of  the  uiannfactnre 
of  their  characteristic  acids,  which  iu  turn  decalcify  the  matrix 
ai]d  discolour  the  wiiole  mass." 

Tt  win  thus  be  seen  that  Milles  and  I'ndcrwood  bring  us 
very  near  to  the  modern  theories,  but  their  rcsearcliea  not 
having  been  continued,  it  remained  for  Miller,  in  a  widely- 
extended  research  which  is  a  model  of  true  scientific  investi- 
gation, to  work  uut  the  details  and  to  place  the  theory  iipou 
what  seems  for  the  present  nn  impregiuiV)le  liasis. 

Aceoniing  to  his  researches,  we  liave,  in  the  first  inatunce, 
an  ubundiint  supply  of  bacteria  always  present,  even  in  the 
most  cleanly  mouth,  but  In  uncleanly  mouths  far  more 
numerous.  A  great  many  of  tliese  biu'teria  have  the  power 
of  setting  up  lactic  acid  fermentation,  when  sugar  is  ready 
formed  for  them  by  the  trausfomiing  action  of  the  ptyalin  of 
the  saliva,  whilst  a  good  many  of  them  are  independent  of 
ptyalin,  being  rbemselvea  able  to  effect  the  whole  change  from 
Bbarchy  comjinunds. 

A  decalcificsLtion  of  enamel  and  subjacent  dentine  having 
been  effected,  these  or  other  hacteria  enter  the  tubes  of  the 
dentine,  and,  acting  from  thence,  effect  the  solution  of  the 
decalcified  matrix  by  a  kind  of  pejjtonising  action. 

Such  being  in  brief  outline  the  nature  of  the  data,  it  remains 
to  give  an  account  of  the  views  which  now  gain  acceptance. 
Attention  luis  already  been  called  to  the  experiments  which 
have  estiiblished  the  power  of  the  orgtiuisuis  present  in  the 
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mntith  to  produce  acid,  so  that  no  more  ueed  be  hero  said  ou 
tbiit  Bubject. 

The  occurrence  of  organiBtna  in  decaying  dcntiue  has  already 
been  repeatedly  alluded  to  ;  their  presence  is  Iteat  brout^bt  out 
by  atainiup  in  aniline  dyes,  many  of  which  answer  the  ]iurpose 
well,  gentian,  violet,  oranji;e  rubin,  and  fuchain  giving:  excellent 
results.     They  may  be  used  in  many  unys,  of  which  Omni'»* 

Fio.  124.  {') 


method  of  ovcrstaining,  placing  in  a  dilute  solution  of  iodine 
in  iodide  of  potassium,  and  tlieu  deculoiirising  in  absolute 
alcohol,  lieing  amount  the  best.  Snoh  stained  preparations 
*(how  a  mass  of  deeply-coloured  bacteria  ujion  the  free  snifuce 
of  the  softening  dentine.  Near  the  surface  most  of  the  tiil>es 
are  eularged  and  filled  with  bacteria,  whilst  deeper  in  they  are 
found  to  have  penetrated  lUoug  tlic  liuu  of  the  tubes  to  varying 
depths. 

£)  Carious  dentine  ihowinff  iuvasion  of  the  tubes  hy  micnwooci.     To  thv 
^  t  th^  uihei  are  greatly  enlarged,  and  some  leptotlirix  forms  oooiir.    rhdto- 
graphed  by  Mr.  Maoimcry. 
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The  invasion  of  the  tubes  is  more  generally  by  micrococoi, 
which  show  no  tendency  to  run  into  chains,  and  sometimes 
are  to  be  seen  iu  single  file.  The  rod-forms  (bacilli)  are, 
however,  not  uncommon,  and  Bxe  shown  in  the  following 
figure. 

The  interglobular  spaces  are  oHen  another  line  of  advance, 
though   occasionally   they   will    be    found    to    be   somewhat 

Fio.  126.  (») 
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remarkably  free.  As  Miller  well  points  out,  the  line  of 
invasion  is  irregular  towards  the  pulp,  but  it  is  often  sharply 
bounded  laterally. 

Upon  the  free  surface  is  a  great  mixture  of  bacterial  forms, 
consisting  of  masses  of  micrococci,  rod-shaped  bacilli,  and 
leptothrix  threads,  whilst  in  the  deeper  portions  we  find 
micrococci  to  greatly  predominate,  though  here  and  there  an 
infection  of  bacilli  unmixed  with  micrococci  is  to  be  found, 

(<)  Carious  dentine  Bhowing  invasion  along  the  tubes  by  bacilli.  Micro- 
photograph  by  Mr.  Mummer)'. 
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and  now  arul  AK^in  the  leptothrix  will  ho  found  to  be  the 
principal  bucterium  present,  even  deep  in  the  dentine. 

la  the  farther  advance  of  caries,  here  and  thero  larger 
irregular  spaces  are  found  filled  with  bacteria  (the  so-called 
liquof(\(!tion  foci  of  Miller),  and  leptothrix  forms  abound. 

Inasmuch  as  in  an  aseptic  flask  nothing  happened,  Under- 
wood and  Milles,  finding  the  bacteria  to  penetrate  beyond  the 

Fio.  126.  (^\ 


mt  line  of  mischief,  attributed  to  them  a  primary  t61c  in 
the  matter ;  btit  Miller^  finding  that  it  is  impossible  to  produce 
a  direct  infection  of  one  piece  of  dentine  from  another,  holds 
that  they  cannot  per  gc  initiate  the  characteristic  changes  of 
caries,  l)iit  that  they  do  so  in  the  indirect  manner  already 
•ketched  out, 

A  precisely  similar  invasion  takes  place  in  artificial  caries. 
The  accompanying  figure,  drawn  from  a  specimen  of  artificial 


(')  Cross  flection  of  carious  ilentim*  showing  liquiifnction  foci  and  niAnnfir 
of  Wptutbrix  filamtiut*.     Phuto^riph«l  by  Mr.  Muiumur)', 
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caries  prepared  by  Mr.  Pound  and  given  to  me  by  Mr.  SeweC^TJ 
shows  well  un  invasion  of  micrococci  along  dentinal  tubes  &i^ 
tlicir  brancheti. 

Fio.  127.  (') 


The   tobacco-pipe  appearance  and  the  liquefaction  foci 
also  to  be  seen  in  artificial  caries. 

Tliu  accompanying  figure,  drawn  under  a  Zeiss  3mm.  apo- 
chromatic,  bhow8  both  of  these  |K>int5.     The  dark   points 

Fio.  128.  {») 
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the  middle  of  the  "pipes''  are  shown  by  the  staining  to  1» 

bacteria. 

As  an  example  of  the  power  of  organisms  to  eat  their  way 

through  dentine,  the  following  figure,  drawn  from  a  section 
of  a  tooth  whiL-h  was  picked  up  in  a  churchyard,  is  giveu-_ 
Although  in  miiny  parta  uf  the  siHJcimeu  the  invading  organit 
have  run  alonj;  the  tubes  and  into  tlie  interglobular  spaces, 
they  arc  capable  of  tunnelling  across  the  solid  matrix  at  right 
angles  to  the  tubes,  and  indeed  in  any  direction. 

(')  Micrococci  o£  artificial  caries,  drawn  under  a  Zeiss  Smm.  apocbronu^ 
objective. 

0  Artificial  curia.     "  Tobacco  pipea  "  aud  liquefaction  loci. 
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The  specimen   I  deacribed   and   illustmted   more  fully  hy 
'»iicrophotogTapha  in  the  Trans.  Odont.  Soc.,  1892.    It  is  only 


Fro.  129.  Ci 
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^^'Vcii  how  as  an  illustration  of  the  boring  powers  of  thiH 
^•^rticuUr  oriitinism,  which  proUibly  does  not  occur  in  the 

fM  AMian  of  ilentiiie  from  a  tooth  picked  up  in  n  gmTcjranL 

CirJM  of  cpiurntiim,  showiug  tinea  uf  iuvauou  of  oi;gftmfiii]S.     Photo- 


«>M 


by  Mr.  Uionmery 
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living  subject.     From  the  nppearanoo  of  its  workings  it  would 
seem   to   belong   to   the   mould   fungi,   and    is   poeaibly   the 

Sacchai'omyces  viycodtrmui  (Miller). 

Caries  originating  in  the  cementum  is  rare  ;  when  it  does 
occur  the  micro-organisms  appear  to  invade  it  along  the  Iine» 
of  Shurpey'a  libres  (Fig.  130). 

Vignftl  und  Ualiinie  describe  six  different  micro-organisms 
which  they  have  met  with  in  carious  dentine ; 

1.  A  short  thick  bacillus  not  forming  chains.  It  grows  iu 
gelatine,  and  li(|ueHe8  it, 

•2.  A  longer  and  thinner  bacillus,  constricted  in  the  middle,, 
which  sXao  liquefies  gelatine. 

3.  A  bjicillus  similar  to  the  last,  save  that  it  has  no  ecu- 
striction  and  does  not  litjucfy  gelatine,  hut  only  slightly  softens 
it.     It  forms  long  chains. 

4.  A  very  small  thin  bacillus,  almost  as  thick  as  it  is  long, 
so  that  it  may  easily  be  mistaken  for  a  coccus.  It  liquefies 
gelatine,  turning  it  yellow. 

5.  A  snuill  hacillua,  not  found  so  often,  with  rounded  ends, 
which  liqueHea  gelatine. 

6.  A  very  large  coccus,  too  large  to  enter  sound  tubules.  It 
Wi\s  here  only  found  iu  advanced  decay,  und  that  not 
frequently.  It  does  not  liquefy  gelatine,  but  forms  a  white 
tmil  in  it. 

On  the  whole,  in  the  present  state  of  knowledge  we  ar© 
unable  to  suy  that  there  is  any  one  bacterium  always  present 
in  dental  curios,  in  other  words,  that  there  U  any  specific 
bacterium  of  caries.  Vigual  and  Galippe  strongly  hold  that 
there  is  not,  but  that  various  Imcteria,  p^^saessing  in  different 
degrees  tlie  power  of  exciting  fermentations  and  of  liquefying 
by  a  kind  of  peptonisiug  action  the  organic  matrix,  play 
a  part  in  the  process. 

It  seems  also  that  a  decomposed  pulp  may  give  origin  to 
acids  capable  of  softening  the  dentine.  Thus  MM.  Leber  and 
Rottenstoin  (o;>.  a'l!.,  p.  11)  mention  a  cjise  in  which  three 
inoisura  became  deeply  discoloured  without  any  breach  of 
surface;  this  condition  had  supervened  after  a  blow.  On 
drilling  into  the  teeth,  the  entire  dentine  of  the  crown  was 
found  tn  be  utterly  decampoaed  and  softened.  M.  Sheller 
also  re|>ort8  two  similar  cases. 
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I'  is,  perhapa,   fVom  obaervationB  on  Buoh   teeth   &s  these 
f  the  idea  of  "ccutrfti"  or  "internal''  caries  lias  sprung ; 
'  the  roiiditiou  hna  little,  or  nothing,  in  common  with  true 
arcs. 

To  aunimnnsr,   wo   find   that  in  dental   caries   the  initial 

(^Agc  ift  ouc  of  dccalcificntion.     This  is  due  to  the  formutiou 

^  icid    products,    mainly    of    lactic    acid,    and    production 

^  acid    is  caxiseti  by  fermentations  of  carho-hydrat^a  which 

^*^  aet  up  by  the  presence  of  micro-organiHrna  having  this 

7*«WCT. 

r^ecftlcification    having    been    effected,    perhajis  the  same, 
/**rt»ape   other,  organisms   enter  the   softened   tissue,   mainly 
*ion|^  the  liues  uf  the  dentinal  tubes,   and  there  exercise   a 
•**^'**ent  action  upon  the  orgiinic  tissue  of  the  matrix. 

I^Ue  translucent  zone,  when  it  exists,  is  non-essential. 
"*^Hjapfi  it  is  a  vital  action  in  the  nature  of  a  filling  up  of  the 
*'^l>fea  by  calcification.  All  the  other  phenomena  of  caries  can 
"*^  «.rtificially  reproduced. 

-A-lihough  it  18  not  claimed  that  the  bacteria  of  the  mouth 

*«o     liore    into   dentine   prior   to   its   decalcification,   yet   such 

**■     tiding  is  possible,   for   in    teeth    which    have   long   loin   in 

^   *^tiurchyarij  it  has  been   found   that  the  dentine   is  drilled 

"^    ^-nriuus  directions,  and  although  the  fungus  which  has  done 

a     *-**is*  lias  not,  so  to  speak,  been  ciiught  at  its  work,  yet  from  the 

|B^**«V»actcr  of  the  borings  it  is  hartlly  possible  to  doubt  that 

'^P^      is  the  work  of  a  fungus.     Miller  altril Mites  borings  in   a 

l^^^*^tnral  front  tooth  worn  on  a  pinto   to  a  saccharomyccs  (a 

*^«i  fungus).     Although  the  borings  are,  for  the  most  part, 

*^*ng  the  lines  of  tho  tubes,  yet  there  are  a  good  many  cross 

**^»«nnela,    which   prove    tho    ability   of   the   agent,    whatever 

yi\\%,  t»t  bore  its  way  through  the  solid  matrix. 

Some  wnleni  have  thought  that  Niismyth's  membrane  is  a 

^"^uent   site  of  caries,  adducing   the   greenish   discoloration 

^^^1  the  necks  of  the  teeth  in  young  people  as  a  carious  disiute- 

^&*iitii>ti   of  this  membrane,   whiUt  others,  with  perhaps  more 

thability,  think  That  it  is  a  protection. 

'Hint  it  is  pcnntiuble  to  Uuids  is  proved  by  its  ready 
^otatcluneut  under  tho  action  of  acids,  but  its  resistant  nature 
^sndere  it  more  likely  fhun  not  to  be  useful  na  ii  protection, 
-^ttd  tho  green  stain  on  the  t«eth  of  childieu  is  paralleled  by 


246 


DESTAL  SUflGBRY 


similar  discolomtion  in  the  teeth  of  some  animals  —  moreover 
it  often  spontaneously  disappears. 

The  different  teeth  are  not  equally  Bubject  to  the  attacks 
of  caries ;  in  the  first  place,  the  upper  are  more  frequently 
attacked  than  the  lower — accordin;^  to  Dr.  Magitot  (np.  riL, 
page  4S),  in  the  prt^fHirtiou  of  3  :  2  ;  whilst  the  yet  more  com- 
prehensive tables  of  Dr.  Hitchcock  {*)  ^ve  the  ratio  of  1'9  :  1, 
or  vur3*  nearly  two  to  one — the  first  and  second  lower  molars, 
however,  sutterinfji  even  more  frequently  tlian  the  corresponding 
upper  teeth.  There  docs  nut  ujijK'Hr  to  he  any  noteworthy 
difference  between  the  two  aides  of  the  month  in  their  relative 
liability  to  caries,  so  that  this  portioti  of  the  tables  has  been 
omitted  in  this  place.  Dr.  Hitchcock  (/«?.  eiL)  gives  the 
foUowiog  analysis  of  twenty  thousruid  cases  : — 

Central  incisors 2,189  {^'lO's-PP^J 

Lateral  incisors 1,954     '  1 7,- t 

'         (      Hi  lower 

Canmes 1»261  ,      ono  i 

*        I     203  lower 

First  bicuspid. 2,073P-»^«3; 

Second  bicuspids      ....  2,585 1  '  ^-.^  "P^^J! 

Fi"tmol^ ^.^Q^lllS  Wr 

Second  molars 3'^^'^li;940  loi« 

™rdn.ola. I.^^Mlo'^E 

•         Total IST-'SI-O'*^ 

Another  table,  compiled  by  Dr.  Magitot  from  ten  thousand 
cases,  gives  the  following  rosnlts  : — 

(')  Willi's  Patho!<tffv  of  th«  Teeth.     Trfimlated  by  W.  BoSftaSB,  M.D,, 
and  Initial  by  T.  U.  ilitchcwk,  M.D.,  D.M.D,    187A  p.  8M, 
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'»«^'"-- «*^!  '5oE 

-"^--- "'1  '35  E 

- ^'=^1  S*o= 

'«tWou.pM 1.319J    «j^';„PP- 

lr»t  molar 3.350 1  j'^J^  "PP*' 

*        (1,810  lower 

™"'™^l- 360{    ^^^ 

^HltBiB  of  2,628  cases  of  extnictionB  on  account  of  oanefl, 
MKvosequeuces.  From  *'  Lcctuitfs  on  Doutal  Phjrsiolcgy 
a.  Surgerj'/'  ^y  J.  Tomes,  F.R.S.     1848:— 

fcntral  mcisors 25 

ktomi  iuuisors (12 

lines 36 

firet  bicujspids 3*27 

!con»l  Incuttpiils  .     .          .......  393 

rirst  molars 1,090 

scoml  molars       .     .          575 

*hird  molam 230 


The  Ultlea  clrAwn  up  by  other  observers,  on  the  whole, 
ffTevpuud  with  the  hist  two  of  theae  ;  that  drawn  up  by 
t,  Hitchcock  difTers  iu  some  particulars  of  iutcrust.     Thus, 

his  tables,  tlie  curious  first  m<>Uir8  ilo  not  sliow  tliut  great 
Tpmidcrancc  in  numbers  over  all  other  teeth  which  is 
cempUfied  iu  most  other  tables ;  and  as  his  tables  embrace 
lings  as  well  as  extractions,  this  cannot  be  attributed  to 
^ft  early  attention  given  by  Americans  to  their  teeth. 
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Dr,  Magitot  has  giveu  an  additianal  2,000  caaeei  which,  coo*' 
bined  with  hia  firet  TabUj  give  the  following  proportions; — 


First  niohira 
First  Incuapid  . 
Second  liicuspid 
Second  ffiolura  . 
Liiteral  incisof  * 
Central  incisor 
('iinine  .  .  . 
Third  molars 


„g,Q  Jli791  upper 
**'^'"   (S,127  lower 

1,0-0  I  4J5  lower 
1  51Q  f  949  upper 
^'^^^  \    570  lower 

1,011  f.^i^^P*^"" 

'  [1,282  lower 
Q^q  J  939  npper 
^*^  \       33  lower 

8111-1    ^ll'l^^' 
\       32  lower 

652  I    *"  "PP^'' 
(      ^D  lower 

*°^  1    207  lower 


Analvsiug  liis  table,  we  get  4,071  carioas  lo^^er  teeth  a* 
against  7,02!)  up|ier  teeth,  or,  excluding  the  iticiaors  and  canines 
of  both  jitws,  in  consideration  of  the  well-marked  immunity 
of  lower  ui:iyoi*s  and  canincBj  4,J)51  carious  upper  molare  Duid 
liieuqjiilB,  ns  against  4,611  lower  molars  and  bicuspidB.  Of 
these,  lower  luolui-s  fnnnkib  xis  with  3,616,  as  against  3,902 
nppri'  indlm-Mj  .^n  that  the  protective  eflect  which  helps  lower 
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This  is  in  close  accoril  with  my  father's  statistica,  which  were 
dmwn  frcim  only  3,000  cases. 

Separating  ui>per  from  lower  teeth,  Messrs.  Pare  and  Wallia 
ire; — 


Lower 
Upper 
Lower 
I'pper 
L'ppor 
Upper 
Lower 
Lower 
Upper 
Upper 
Lower 
Up|>cr 
Upper 
Lower 
Lower 
Lower 


6rdt  roolara 
first  molars  .  . 
secoml  molars 
second  bicuspids 
second  molars  , 
first  hicnapid*  . 
second  bicuspids 
third  molars  .  . 
third  molars  ,  . 
lateral  incisors  . 
first,  bicuspids  . 
canines  .  .  . 
central  incisors  . 
canines  .  .  . 
lateral  incisors  . 
central  iucieors  . 


18-7 
17-4 
11-62 
8-33 
804 
7  •623 
5-58 
4-4 
4-38 
337 
307 
2-86 
2'^\ 
•78 
■62 
•443 


per 


cent  or  5,632 

»  »  5,259 

„  n  3,489 

„  „  2,603 

„  »  2,415 

..  „  2,288 

,,  „  1,676 

„  „  1,317 

„  „  1,013 

,.  „   92* 

»  »   861 

„  „  7D4 

.,  „   237 

„  „   189 

..  I,   loo 


The  female  sex  is  distinctly  more  liable  to  dental  caries  than 
the  male,  thoujjfh  in  what  proportion  the  caries  occurs  remains 
unceituiu,  for  the  waut  of  sufficient  data ;  so  that  different 
authoi-H  arrive  at  widely  different  estimates.  The  patient's  age 
likewise  markedly  iuflueucea  the  disease ;  thus,  if  it  has  not 
ocourre<i  before  the  age  of  five-and-twenty,  there  is  a  strong 
probability  of  immunity  till  al>nut  the  fiftieth  year,  when, 
coincidentally  with  other  manifestations  of  luiilily  decline,  the 
teeth  again  become  liable  to  be  extcDsively  attacked  with 
caries. 

The  "  School  Committee  *  of  the  British  Dental  Association 
found  tluit,  taking  the  mouths  of  3,368  boys  and  girls  at 
Hanweli  and  Sutton  Schools  and  at  the  E.nnouth  Training 
Ship,  only  23  per  cent,  had  sound  dentures,  whilst  no  less 
than  4,543  nnsound  permanent  teeth  and  about  an  C(]nal 
number  of  unsound  temponiry  teeth  were  found.  These 
children  mngt-d  from  three-and-a-half  years  to  seventeen,  but 
the  majority  were  from  five  to  fourteen. 

On  board  the  Exmrnilh  Training  Ship  (480  boys),  which  is 
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largely  recruited   from  thcso  schoola,  the   average   age   waa 

fourteen  years:  24  per  cent,  had  perfect  teeth,  44*9  percent, 
had  from  one  to  four  permanent  teeth  carious,  229  per  cent, 
had  from  five  to  eight,  and  5-25  per  cent,  had  more  than  eight 
carious  perraHnent  teeth. 

At  the  HanwL'U  Schools  (903  cliildrcn  examined)  at  the  ago 
of  eight  83  children  furnished  127  carious  permanent  teeth, 
which,  of  course,  must  all  have  been  first  molars  ;  at  the  age 
oF  twelve  90  children  hud  244  carious  permanent  tooth  ;  the 
percentage  of  unsound  permanent  teeth  to  the  numher  of 
children  is  53  at  tlie  a^n  of  si-v,  271  at  the  ai^e  of  twelve,  and 
300  at  the  age  of  fourteen. 

An  attempt  was  made  to  compare  the  condition  of  the  teeth 
in  poor  and  in  high-class  schools*  but  these  latter  were  not 
Bufticicntlj  numerous  to  be  at  nil  conclusive,  as  only  205 
weil-to-do  children  were  examined.  But  tliese  compared  by  uo 
means  favourably  with  tiioir  less  fortunately  placed  brethren. 

The  data  for  getting  at  the  relative  frequency  of  caries  in 
the  difterent  teeth  existH  in  the  case  books  of  the  Schools 
Committee,  but  the  reports  having  been  made  with  a  different 
object  in  view,  they  are  not  discoverable  in  the  reports  as  issued. 

Various  conditions  of  the  system  markedly  favour  the 
occurrence  of  caries  ;  thus,  the  period  of  pregnancy  is  especially 
dctitructive  to  tlie  teeth,  and  it  often  Itappens  tiiat  widespread 
and  rapid  destruction  occurs  in  previously  healthy  teeth  during 
some  severe  illness.  Professor  Wedl  {ap.  cit.)  emimcrateft 
dyspepsia,  cancer  of  the  stomach,  diabetea,  scrofula,  rachitis, 
phthisis,  and  aphthie  as  promoting  the  development  of  caries. 
I  myself  have  recently  seen  a  case  in  which  utmost  every  tooth 
waa  attacked  by  caries  during  ii  severe  and  protracted  attack 
of  rheumatic  fever,  though  up  tu  this  time  (the  patient  having 
reached  the  ago  of  forty)  the  teeth  had  remained  sound.  And 
it  may  be  remarked  that  medicines  often  get  the  blame  of 
having  done  the  mischief,  when  the  ravages  of  caries  are  more 
truly  attributable  to  the  patient's  general  condition.  Thus, 
for  example,  it  is  common  to  see  great  destniction  of  the  teeth 
in  young  anromic  femides,  and  this  is  often  attributed  to  their 
having  taken  large  quautities  of  iron  in  the  I'urui  of  the  muriaU^ 
tincture.  Although  if  the  mouth  be  not  scrupulously  rinsed 
after   the   exhibition  of  acid  medicines,  the   teeth  may  not 
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iraprobnhly  bo  acted  upon,  yet  the  constitutional  condition 
wliicii  luiteasibited  prolonged  treatment  with  such  drug*  as 
iron  would  greatly  predispose  to  tlie  occurrence  of  caries. 

Acute  stomatitis  occasionaUy  exercises  a  must  disastrous 
influence  upon  the  teeth  :  and  v\\  coitditiiins  which  tend  to 
an  unhealthy,  congested  state  of  tlie  buccal  mucous  membrane 
will  huvo  a  deleterious  influence.  It  is  in  this  way  that 
dyspefwia  and  other  disorders  of  the  intestinal  mucous 
menibiime  affect  the  teeth. 

During  many  acute  diaeases,  notably  in  fevers,  there  is 
great  dryness  of  the  mouth  from  deficient  secretion  of  saliva, 
while  at  the  same  time  the  buccal  mucus  and  epithelium  is 
constantly  shed  ofl*,  so  that  sordes  accumulate  i-ound  the  teeth  : 
it  is  easy  to  sco  how  this  state  of  things  will  act  prejudicially 
upon  the  teeth. 

Certain  articles  of  diet  appetur  t-o  have  a  directly  mis- 
chicvouH  action  ;  thus  it  hiis  been  found  that  in  children 
who  have  been  soothed  with  a  "sucking  bag"  containing 
sugar  and  milk,  the  crowns  of  the  upper  incisors  are  rapidly 
destroyed,  though  the  molarH  usually  escH}>e.  Cooks  ami 
confectioners  are  also  especially  liable  to  dental  caries  ;  and 
it  is  stated  by  Dr.  Alagitot  {op,  cit.)  that  caries  is  especially 
prevalent  amongst  cider-drinking  populations. 

I  have  myself  noticed  great  and  rapid  destruction  of  the 
teeth  in  patients  who  have  fed  for  a  considerable  period  upon 
a  milk  diet,  but  it  is  of  course  impossible  to  say  whether  this 
la  due  to  the  diet  or  to  the  conditions  which  have  necessitated 
this  limitation  of  the  articles  of  food. 

In  a  series  of  letters  ])ublished  in  "  Nature,"  1894,  attention 
is  drawn  to  the  deterioration  in  the  teeth  of  some  of  the 
occupants  of  the  Scotch  islands,  amongst  whom  a  change  in 
diet  and  in  luxury  has  taken  place  within  one  or  two  genera- 
tions. (\»incidently  with  the  abandonment  of  a  hani,  outdoor 
life,  and  the  consumption  of  simple  and  dry  foods  re<iuiriug 
much  mastication  in  favour  of  richer  food,  more  cooked,  the 
consumption  of  much  tea,  and  the  adoption  of  more  sedentary 
habits,  caries,  hitherto  rare,  haij  become  common. 

According  to  Miller,  meat-c.iting  niccs  are  far  more  exempt 
from  caries  than  those  whidi  subsist  upon  mixed  foo<la  :  thu3> 
dolichocephalic  Ancient  Britons  presented  evidences  of  caries 
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in  only  3  per  cent  of  the  skulls  examined  (they  were  probably 

filmiest  pure  meat  feeders},  whilst  brachyoephalic  Ancient 
Britons,  Komano- Britons,  Anglo-Saxons,  and  Egyptians  give  a 
percentage  varying  from  15  to  41  per  cent,  (these  were  all 
mixed  feeders). 

The  same  thing  is  iudiciited  by  a  comparison  of  the  teeth 
of  Esquimaux,  North  American  coast  Indians  and  New 
Zealanders,  all  subsisting  upon  an  aluKist  entirely  flesh  diet, 
witli  other  modern  races  who  are  mixed  feeders.  Miller 
gives  an  instructive  table  on  this  subject. 

In  tlie  American  system  of  dental  surgery.  Dr.  Black 
advances  the  idea  that  ntcea  of  men  who  ent  largely  acid  fruita 
are  less  liable  than  others  to  carieia,  whilst  those  who  have 
Bubsistcd  largely  on  flesh  and  ^rain  have  suffered  more  than 
those  upon  a  more  vegetarian  diet. 

Dr.  Black  also  states  that  as  a  result  of  some  "hasty" 
examinations  of  prehistoric  skulls  he  found  caries  as  prevalent 
aa  it  is  to-day,  but  he  does  not  himself  attach  much  weight 
to  his  observations,  as  being  too  few  in  number  for  safe 
genernlisation. 

Dr.  Scanes  Spicer  (Trans.  Odont.  Sfxj.,  1890)  laid  much 
stress  on  the  influence  of  mouth  health  upon  the  causation  of 
caries,  believing  that  by  the  drying  of  the  teotli  they  were 
deprived  of  the  free  bathing  in  saliva,  which  dryness  we  find  to 
be  the  soux*ce  of  much  deterioration  in  long»coutinued  fevers. 

Sir  B.  Hichardson  mentions  that  the  teeth  of  fur-dyers,  who 
are  much  e.\]>osed  to  the  fumes  uf  nitric  acid,  are  frequently 
destroyed. 

Whether  smoking  exercises  any  preservative  influence  on 
the  teeth  muHt  lie  doubted  :  although  the  impression  that  it 
does  so  is  widespread,  it  is  not  Iviised  on  any  definite  grounds, 
and  there  is  no  ditHculty  in  finding  cases  of  excessive  destruc- 
tion of  the  teeth  in  the  ]>ersonB  of  hahitual  smokers. 

Miller  has  found  that  tobacco  smoke,  uud  the  juice  of 
tobacco  of  such  strength  aa  might  be  supposed  to  bo  frequently 
present  in  the  mouths  of  those  who  chew,  are  powerful 
bactericides  ;  but  it  must  In?  remembered  that  there  are  many 
points  to  which  tobacco  smoke  will  but  nuely,  if  ever,  pene- 
trate ;  whilst  in  the  case  of  chewing,  as  a  matter  of  clinical 
experience,  little  protection  seems  to  be  aflbrded. 
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Tlttrc  oiLO  be  no  question  that  the  teudenoy  to  caries, 
^wh<rtber  iaiiuccd  by  structural  deficiencies  or  perveiled 
luctioiw,  i&  stroufrly  inherited  ;  su  strongly,  indeed,  that 
^ocurtiraee  as  the  sevenil  children  of  the  parent  sucuessively 
wnve  at  a  certjiin  age,  the  correspouding  teeth  will  become 
deoived. 

This  inherited  tendency  would  appear  to  often  come  from 

oiJC'  side  only  ;    thus,   I   am  HcquiiinU>d  with  two  families  in 

*"hich  the  children  by  a  first  marriage   have   conspicuously 

<rt*«l    teeth,    whilst    those   by   a   second   have   equally   con- 

vpieviouflly  hiul  ones.     lu  both  instances  the  mothers  of  the 

•*oood  families  had  lost  all  their  teeth  at  a  comparatively 

^^f^y  ttife. 

Ou  the  other  hand,  it  is  by  no  means  uncommon   to  see 

*•*     the  children  of  parents  who  have  good  teeth  themselves 

^^y  seriously  affected  by  caries,  so  thnt  in  a  single  generation 

'*^re  has  been  a  marked  and  serious  deterioration  in  respect 

^*"  t^tli. 

^nd  it  would  really  almost  appear  as  though  bad  teeth  were 
[  **«>erite<l  with  more  ceTlaiiity  than  good  teeth. 

'This  inherited  predispusi tiun,  so  strongly  marked  in  families, 

^  tends  to  whole  races,  and  probably  is  often  due  to  defective 

'^veiopments.      On  this  subject  Profesaor  Wedl  remarks,  "If 

'^     be  true  that  geologicjil   and  climatic   conditions,  and   the 

^^«an8  of  subsistence  which  are  connected  with  the  same,  have 

^Vjch  a  preponderating  influence  in  respect  of  the  frequency 

^f  cariea.    then    it   ia   impossible    to   explain    the    fact    that 

**jrcigners  belonging  to  ditl'ereut   races,   who  are  exposed   to 

t.1ie  &ame  cunditious  with  the  native  iuhabitant.s,  still  retain 

^fae  typical  etructure  of  their  teeth  as  well  as  that  uf  their 

ViixlJcft,  and  coutiimo  to  furnish  the  pro[iortiou  of  dental  caries 

peculiar  to  their  race.     This  '\&  fuund  to  be  the  case  with  the 

iaolatod  Sclavonic  races  ttf  Austria   and   the   dcsccndiinta   of 

the  Celtic  race  in   France."     To  this  Dr.  Hitchcock  appends 

le  remark,  *'  As  geologicid,  climatic,   and   social    conditions 

Tcise  a  predominant  inHiience  upon  the  growth  and  develop- 

>ut  of  the  various  races,  moutally  lis  well  as  physically,  it 

IS  evident  that  the  development  of  the  dental  organs  caimot 

fail  to  be   Controlled    by    the  same   causes.     In   this   country, 

wliich  ia  annually   receiving  lai^e  numbers  of  foreigners  by 
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immigration,  the  typical  traces  of  race  are  usually  effaced  after 
the  lapse  of  a  geueratioii  or  two,  tlie  descendauta  poBsessing 
all  tiie  peculiarities,  and  their  teeth  apparently  being  as  liable 
to  caries  as  the  teeth  of  Americans  gcnerrtlly." 

The  frequency  of  dental  cariea  in  various  races,  both 
ancient  and  modern,  has  been  investigated  by  Professor  BrocA 
and  by  Dr.  Mugitot,  and  subsequently,  in  greater  detail,  by 
Mr.  Mummery. 

Dr.  Magitot(^)  states  in  general  terms  that  negro  and  Arab 
races  are  remarkable  for  the  sonndnesa  of  their  teeth,  the 
Caucasian  for  the  contrary,  while  tlie  Mongolians  hold  a 
middle  i)hice.  Uaces  not  indigenous,  but  freshly  imported 
into  ft  country,  appear  to  suffer  in  an  exalted  degree. 

Amongst  the  anthropological  series  of  the  Paris  museums 
he  found  no  example  of  cartes  amongst  the  crtuiia  of  Mexicans, 
Peruvians,  or  Patagoiiiaus,  nor  amongst  those  of  natives  of 
AuBtralia,  Madagascar,  New  Caledonia,  Ac. ;  and  no  example  of 
caries  amongst  the  Malay  and  Javanese  crania  in  the  collection 
of  Professor  Vrolik.  Amongst  Egyptian  mununiea  he  found 
a  good  many  examples ;  among  modem  nations,  he  notes  that 
the  inhabitants  of  Iceland  are  almost  exempt. 

To  Professor  Broca  is  due  the  observation  that  caries  wits 
fur  less  frequt'iit  auKtngst  the  ancient  populations  of  Europe 
than  it  is  ut  present,  and  that  the  teetl»  were  usually  exces- 
sively worn  down  ;  but  that  mere  wear  is  of  itself  insufficient 
to  have  prevented  the  ravages  of  caries,  is  shown  by  the  fact 
that  the  Basque  crania  (eighty  in  number)  in  the  Paris 
museums  were  alike  reuiarkable  for  the  extent  of  the  wearing 
down,  and  also  for  the  toleraldy  frequent  occurrence  of  caries. 

Dr.  Magitot  (-)  observes  that  in  Fnmcc  those  regions  which 
ore  popnliitcd  hv  peoj>lcs  of  Celtic  descent  present  a  compara- 
tive imnmtiity  from  dental  caries. 

Mr.  Mimimery  (■'')  subacquontly  examined  and  tabulated  a 
very  large  number  of  ancient  cninia  with  the  following 
results  : — Caries  was  mot  with  in  2*94  per  cent,  of  the  Ancient 
Britons  of  dolichocephalic  type,  in  21*87  per  cent,  of  the 
brachyeephalic  Britons,   in   2807  among  Homuno-Britona,  in 
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15*79  of  Auglo-SaxoDB,  and  in  41*66  of  Ancient  Eg/pUans. 
It  -wouM  ainwiir  from  these  percentages  that  the  frequency 
of  ciiries  bears  a  tolerobly  close  relation  to  the  habits  of 
luxitry  of  the  aovoral  peoples,  nwA  it  may  be  added  that  con- 
tnu:t«l  javra  were  met  with  three  times  among  the  Uomauo- 
Brilittfi  akulU  ;  a  thin*  quite  unknown  in  sava^  races- 

-Amoojfst  modern  nu:ea,  the  Esquimaux,(*)  North  American 

Itteiiiina,  Ambs,  Africans,  New  Zeahiuders,  CaftVes,  and  Northern 

lodiaug  were  distinguished  for  having  generally  sound  teeth ; 

whiLjt  the  Chinese,  some  American  Indians  dwelling  in  cities, 

Southern  Indian  tribes,  and  South  Pacitio  lalaudors  furnished 

*  litr^e  number  of  examples  of  caricB. 

There  appears   to   be   no   room   for  doubt   that  increased 
^•*iliHation  predisposes  to   the   occurrenco  of  caries,  though 
jTet  it  is  uncertain  in  what  way  it  does  so. 

iriea  is  of  very  rare  occurrence  in  animals,  but  when  it 
^Oe«  ariso  it  is  usually  iu  domesticated  beasts  :  thus  it  has 
***feia  met  with  in  the  burse.  It  has,  however,  been  met  with, 
***©OnUng  to  Dr.  Magitot,  among  the  anthropoid  apes,  whilst 
the  feral  state. 

following    conclusions   seem    to    be    most   nearly    in 
ice  with  the  preceding  facts,  viz. : — 
lilt  caries  is  an  effect  of  external  causes,  in  which  the  so- 
•3^1e<l  vit4il  forces  of  the  individual  play  no  part. 

That  it  is  due  primarily  to  the  solvent  action  of  acids 
'^iierated  by  fermentations  occurring  in  the  mouth,  micro- 
"^ni&ms  playing  nu  small  part  iu  the  causation  of  the:ie 
Xmoniations, 
Tlint,  onue  a  breach  being  made  by  decalcification,  others, 
It  may  be  the  same  organism,  take  an  active  share  iu  the 
*^^rther  disintegration,  partly  by  a  peptonising  action  upon 
"^he  organic  bfwis  of  the  tooth,  and  partly,  perhaps,  by  boring 
'tlirough  and  breaking  up  the  softened  dentine. 

(')  The  K«|uimau\  aud  Samoyedcs  subsist  lar^clj  upon  raw  nic&t,  with 
\k»  auimiil**  blood  uved  for  conjumptiou  tus  fully  m  po«tbIc. 


Itxr 


TRKATMKNT   OF   CARIES. 


Tire  grent  prophylactic  against  caries  is  cleanlineiis,  as  is  well 
exemplified  by  the  rarity  of  its  occurrence  upon  Hmooth  and 
fiilly  exposed  spots. 

An  Gxperimout  of  Miller's,  of  great  significiince,  dctemiined 
the  amount  of  acid  produced  by  two  equtd  infectious,  the  one 
prior  to,  the  other  after,  the  careful  clennsiug  of  the  mouth 
with  tooth-bnish,  floss-^ilk,  and  tooth-pick,  the  nmount  of  acid 
profluccd  by  the  latter  being  often  as  low  as  oue-foiirtli  of  that 
by  the  former,  while  after  the  use  of  strong  uutisepttcs  the 
amount  maj'  be  reduced  almost  to  nil.  **  There  is  no  known 
sobnion,  alkaline  or  antiseptic,  applicable  in  thehuuiiui  mouth, 
which  will  ]>enotratc  between  the  teeth,  or  to  the  bottom  of 
fissures  and  cavities  when  these  are  filled  with  food,  in 
sutficicnt  riuantity  to  have  any  appreciable  elVect.  Therefore 
before  all  antiseptics  or  alkaline  washes  come  the  tooth-brush, 
tooth-pick,  and  Hoss-silk." 

This  is  quite  in  nccord  with  what  is  known  by  clinical 
experience.  At  the  same  time  antiseptics  used  us  washes, 
or  incorporated  in  a  tooth  soap,  nil  act  in  the  right  direction, 
and  sbtudd  be  used  in  addition  to  the  most  scrupulous 
cleanliness. 

Mercuric  chloridb  is  so  very  nasty,  and  also  bo  poisonous, 
that  it  is  hardly  avuilablu  for  free  use  in  the  mouth,  although 
Miller  found  it  to  be  the  most  efficacious,  as  by  Its  use  in 
the  proportior*  of  1  to  2,500  almost  complete  sterilisation  was 
attainable. 

Salicylic  acid  in  the  proportion  of  1  to  300  appears,  according 
to  Miller,  both  efficacious  and  free  from  iwtion  on  the  teeth, 
though  llulkender  says  that  bo  has  often  seen  enamel  attacked 
by  it,  OS  are  listeriue,  borobenzoic  acid,  eucalyptus  oil,  winter- 
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\  oi],  etc.     The  essential  oils,  though  all  antiseptic  in 
ing  degrees,  are  not  ver^^  active  ;  of  these  oil  of  peppermint, 
'  cinnamon,  Hud  oil  of  cassia  are  amoug  the  l>e&t. 
:er  makiug  a  iiiimher  of  experiuieuts,  Miller  gives  the 
ring  formultje  for  antiseptic  mouth  washes  :  — 


B.  Thymol,  gr.  iij.; 
Beiiw>ic  acid,  gr.  xlv. ; 
Tincture  of  eucalvptus,  3***  j 
Oil  of  wiuter-Kroun  or  f  __ 
Oil  of  popiiermint  ' 

Alct»hol  (100).  3iij.  ; 

Thymol,  gr.  iij.; 
Benzoic  aci«i,  gr.  xlv. ; 
Mercuric  chluritle,  gr.  vij. ; 
Tiucturc  of  eucalyptus,  }fi&* ; 
Oil  of  winter-green,  gr.  xiv. ; 
Alcohol,  3iij. 

intended    to    bo    used    with   water    in   t|uautity 
it  to  produce  decided  cloudiness, 
ber  agreeable  and  useful  fi>rniulaj  are  given  by  Hollneii- 
"  Hftndbuch   d.    Ziihnartzlicheu    Heihiiiltellehre,"   1890, 

hB.  Thymol,  gr.  5  ; 
Acid  carbolici,  n^^lO ; 
Tinct  unisi,  3»J8-  ; 
01.  month,  pip.  W\  lo  ; 
Sp.  vini  rect.  ad.  3j- 

is  may  be  coloured  with  a  little  cochineal  and  used  in  the 
irtion  of  ten  drops  in  a  wincgluas  of  water. 


R.  Acid  salicyl,  gr.  3  ; 
Oh  raenth.  pip.  ^Jh  ; 
Sp.  vini  rect.  jij-  \ 
Aq.  dtist.  ;^. 
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In  many  respects  tooth  aoapa  are  to  be  preferred  to  powders, 
and  an  excellent  one  has  >>een  introduced  under  the  name  of 
Co<jk'8  Hygienic  Tooth  Soap.  This  contains  as  antiseptics 
saccharine  and  tincture  of  benzoin,  and   is  agreeable  to 

well   aa  being  fairly  antiseptic ;   it  ia  based  upon  Miller's 
»xpeninenU. 

In  the  treatment  of  simple  caries  three  methods  are  employed. 
The  removal  of  the  diseased,  togetlicr  with  the  surrounding 
healtliy  tissue,  to  such  an  extent  as  to  leave  a  perfectly  smooth 
surface,  constitutes  one  method ;  another  is  the  impre^Tiatioa 
of  the  softened  area  witli  a  salt,  such  as  argentic  nitrate,  and 
a  third  is  the  removal  of  the  diseased  tissue,  and  the  subeti- 
tutiuu  of  some  indestructihie  niutei-iul  for  the  lost  part,  which 
coustitut^is  the  ordinary  muthud  of  treatmcut.  In  eitlier  case 
the  diseased  part  must  be  removed,  or,  at  all  events,  such  por- 
tions of  it  OS  have  been  softened  by  the  alwtraction  of  the 
lime-aalts. 

In  selecting  between  these  opomtions,  we  must  be  guided 
in  the  first  place  by  the  depth  to  which  the  disease  has 
j>onetrated,  and  by  the  situation  in  which  it  is  established. 
If  the  disorganisation  has  not  extended  into  the  dentine  to 
a  depth  which  greatly  exceeds  the  thickness  of  the  enamel, 
and  either  the  median  or  distut  surface  of  a  tooth  (especially 
of  a  front  tooth)  l»e  the  part  atUicked,  the  operation  of  excision 
may  l>e  performed  with  advantage.  But  if  the  teeth  are 
irregularly  placed,  the  advantages  of  this  method  of  treatment 
may  be  either  increased  or  diminished  by  the  peculiarity  of 
the  case.  Teeth  when  crowded  together,  will  be  improved  by 
the  opei*atiun  if  tliey  have  been  attacked  with  disease  on  the 
lateral  surfaces,  but  when  a  separation  exists  already,  the 
widening  of  the  aperture  by  the  tile  will  produce  an  unsightly 
appearance,  without  oflTering  any  advantage  over  filling  the 
cavity. 

The  operation  of  tiling  is  not  confined  to  the  simple  removal 
of  the  affected  portion  of  a  tooth  by  the  tile.  Not  only  must 
the  diseased  part  be  cut  away,  but  it  must  be  removed  with 
such  other  poitions  of  the  surrounding  parts  of  the  tooth  as 
will  enalfle  the  operator  to  leave  a  jierfectly  smooth  surface, 
and  one  which  can  readily  ha  reached  when  the  teeth  ard 
cleaned.     But   nowadays,  though   the   hie   remains   the   best 
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fottmrneut  in  some  cases,  it  bas  been  to  a  large  extent  dis- 
{^aoed  by  oonindura  diskf),  and  emery  cloth  disks  used  in  the 
engine  Tlie  use  of  the  file  or  other  coarse  cutting  instrument 
completed,  the  n?ugh  surfuce  left  by  that  iiistniuieut  liaa  next 
*o  lie  remuved,  and  a  smootli  tiiid  jwlishcd  one,  free  from  iinglea 
or  (leprcfisioiis,  suletituted.  hi  the  production  of  this  Hurfiice 
pQmlce  |rf>wder  may  be  used  after  the  file  is  abnudoncd,  and 
«ihMy|uently  cbiilk,  applied  by  means  of  a  strip  of  linen  or 
•  fiieoe  of  w<>od  cut  into  a  suitiible  shape. 

The  median  or  distal  side  of  a  front  tooth  is  the  situation 
tn  which  the  file  is  most  conimouly  applied,  and  the  operation 
^ill  leave  the  dentine  exposed  to  n  greater  or  less  extent. 
■N'ow^  if  the  rT>ugh  or  grained  surface  left  by  the  file  be  allowed 
[^  remain,  and  bo  so  situated  that  the  food  in  mastication,  or 
'^v  tongue  in  its  constant  motion  over  the  part,  fails  to  remedy 
'V  friction  the  defective  operation,  we  shall  soon  find  the 
exposed  dentine  extremely  sensitive,  discoloured  and  softened, 
samples  used  tu  be  sntficiently  numerous  in  which  a  dividing 
*e  had  l»een  passed  between  two  sound  front  teeth  for  the 
►^urpoi^  of  relieving  lateral  pressure.  The  division  so  produced 
dosed  up,  and  the  part  placed  beyond  the  influence  of 
'ion.  In  the  coui*se  of  a  comparatively  short  time,  each 
**oth,  the  enamel  of  which  had  been  cut  through,  was  attacked 
Jeciiy ;  a  cavity  results,  less  favounihle  for  plug^^iug 
^lUi  wuuld  have  arisen  had  the  operation  uf  filing  been 
l<«nittefi. 

^itlure  sometimes  perfonns  for  lierself  an  operation  which 

,*  <UiAlogDU5  to  filing  when  properly  performed,  Iwth  liS  regards 

"**  pliysieal  |*eculiarity  and  its  results.     Tlie  walls  of  ii  t>tuad 

|2^  »haI!ow  cavity  produced  by  caries  break  down,  the  softened 

are  exposed  to  friction  and  rubbed  away,  till  at  lost  the 

dentine  is  reached  ;  this  becomes  brightl}'  polished,  and 

'**urcs  for  an  indefinite  time  unaltered. 

l*s  file  only  lias  been  spoken  of,  but  instruments  known  as 

lel  cutter*,  or  chisels,  are  fi-ecjnently  used  in  conjunction 

'*'*     the    file.      AVith    these   instruments   the   diseiused    poi't 

Ky»    in   many  cases,  be    removed   much    more   ni|)idly,  and 

^    lew  inconvenience    to   the   patient,   tlmn  with   the  file, 

the  surface  will  be  quite  equal  to  that  produced  by  the 

Instrument, 

»1 
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And  the  comfort  of  the  pationt  is  not  the  only  advantage 
pOSMBsed  by  the  enamel  cutter  over  the  Hie,  for  with  the  latter 
it  is  often  difficult  or  impossible  to  avoid  removing  much  of 
the  labial  surfiice  of  the  tooth,  which  so  far  as  tlie  ultimate 
results  of  the  oj>eration  go,  might  have  been  allowed  to  remain, 
and  the  libseuce  of  which  muat  prove  very  distiguring.  Thus, 
it  need  hanlly  be  said  that,  in  opcnitiug  upon  au  upper  incisor* 
the  anterior  surface  of  the  tooth  should  be  as  little  eucronched 
upon  as  possible,  the  removal  of  the  enamel  and  dentine  being 
confined  to  the  median  antl  Ungual  aurfaoes.  Supplying  the 
contiguous  Burftices  of  two  teeth  to  be  affected,  the  interval 
between  them  produced  by  the  operation  should  be  wedge- 
shaped,  the  edge  of  the  ^\'edge  being  directed  towards  the  lip, 
and  the  base  towards  the  tongue. 

If  the  bicuspids  or  molar  teeth  were  subjected  to  a  similar 
operation,  the  edge  of  the  wedge-shaped  iiitervttl  would  be 
directed  towards  the  gums,  and  tlic  base  on  a  line  with  the 
masticating  surface  of  the  teeth ;  the  sepanition  would  also 
bo  wider  towards  the  tongue  than  towards  the  lips. 

A  very  useful  form  of  enamel  cutter  has  been  recommended 
by  Dr.  Arthur  for  the  cutting  down  of  teeth  with  the  object 
of  leaving  a  smcotli  and  well-sliaped  surface.  It  consists  of 
a  thin  flat  blade  of  lianlened  steel,  the  edge  of  which  has  been 
ground  off  stiuare.  Thus  the  cutting  or  scraping  edge  is  a 
right  angle,  and  it  will  be  found  very  efficient  in  removing 
dense  enamel ;  it  may  be  made  of  Mivy  various  shapes,  its 
peculiarity  being  tliat  as  the  edge  is  a  right  angle,  it  can 
only  be  conveniently  sharpened  when  the  blade  is  thin ;  it 
may  b^  left  almost  or  quite  bard  without  danger  of  chipping, 
if  the  quidity  of  steel  be  good. 

The  results  of  cutting  away  supeilieial  decay  in  such  a 
manner  us  to  leave  a  poiialied  and  thoroughly  exposed  surface 
are  often  exceedingly  satisfactory ;  the  difficulty,  however,  lies 
in  the  selection  of  cases,  for  it  is  at  times  attended  with  the 
most  disivstrous  results.  It  is  oft^n  possible  to  recognise  coses 
of  ciiries  in  which,  although  the  diseased  part  might  be  removed 
by  the  file,  its  use  would  be  injudicious.  Again,  when  we  find 
associated  with  cjiries  a  tliickcned  and  vascular  condition  of 
the  gums  genendiy,  and  more  esjjecially  of  tiiose  parts  which 
pass  between  the  teeth,   together  with  an  exudation  of  the 
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Uuck  ropy  tnuciiB  to  -which  I  have  already  referred,  the  opera- 
lion  of  filing  will  be  attended  with  very  doublfiil  sucoesa.  If 
irv  filed  out  a  small  Cftvity,  it  is  probable  that  in  a  short  time 
iuiftiiLT,  equal  to  tl»e  extent  of  dentine  exposed,  would  take 
il»  place. 

Yet  It  waa  pmposed  by  Dr.  Arthur  (>)  to  very  greatly  extend 

the  »pplicability  of  this  o|>eratiou,  and  to  use  it  not  merely 

**^  «  reiufdy,  but  as  a  preventive  against  the  attacks  of  caries ; 

*^ii  Lilt  views,  with  certain  difterencea,  have  been  endorsed  by 

^r.  BouwiU  (*' Dental  Cosmos,"  August.  1879).     Starting  with 

'he  assumption  that  in  certain  individuals  decay  of  the  teeth 

'^  perfectly  certain  to  occur,  and  that  these  intlividuals  may  be, 

"^'th  but  little  chance  of  error,  recognised  by  the  dentist,  he 

P^lKoea  to  cut  away  sound  teeth   soon  after  their  eruption, 

*n  Hiich  a  manner  that  they  may  be  isolated  from  one  another. 

*^*>ere  doubt  exists  as  to  the  necessity  of  such  a  pnwedure, 

^^  ftJvocates  separating  the  incisors  from  oue  another  as  soon 

**  tbey  take  their  places,  and  carefully  examining  their  proximal 

***Tacea;  he  states  his  conviction  that  if  the  smallest  indiaition 

.  caries  is  detected   on  their  proximal   surfaces   before   the 

^^Iffeh  year,  the  molar  and  bicuspid  teeth  are  perfectly  certain 

7^    \te  attacked.     To  quote  his  own  words,  '*What  I  propose 

p.     the  sepomtton  of  teeth  closely  in  contact,  which  arc  of  such 

^^il  character,  and  are  exposed  to  such  destructive  influences, 

^at  their  decay  is  inevitable,  or  has  already  occurred." 

.       AlUiough  it  is  probably  true  that  the  treatment  of  caries 

^^  excision  and  subsequent  i>oli8hing  of  the  surface  might  be 

l**acti8€d  with  advantage  more  frequently  than  it  is^  yet  it 

*^ay   be  doubted  whether  there  is  much  evidence  in  favour 

•-kf  so  bold  a  plan  of  treatment  as  this.     In  the  first  place,  it 

^%  uudoubtsdly  true  that  there  are  some  mouths  of  which  the 

"dentist  may  confidently  predict  that  almost  all  the  teeth  will 

^noceaaively  decay  ;    but   are   not  these  exactly  the  cases  in 

^bich  every  point  of  exposure  of  the  dentine  made  by  the 

file,  or   enamel    cutter,  becomes  a  starting  point  for  carles  1 

And,  on  the  other  hand,  are  not  those  favourable  instancos  in 

vhioh  caries  has  never  recurred  after  its  first  excision,  almost 

•Iwayi  to  be  found  in  mouths  where  the  strong  early  tendency 

{*)  TrMtmeul  and  Prevcntiuu  of  Decay  of  the  Teetli.    K.  Arthur,  M.D. 
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tu  caries  which  prompted  the  operation  has  ceased  to  exist, 
though  in  sneh  a  ciisc  it  will  have  done  some  good  service  in 
tiding  over  a  period  of  danger. 

Then,  too,  it  is  admitted  by  Dr.  Arthur  that  the  operation 
may  have  tu  be  repeated  over  and  over  again,  and  that  constant 
care  and  attention  is  required  on  the  part  of  patients.  But, 
as  haa  very  truly  l)eeu  remarked  by  a  critic,  had  all  this 
polishing  with  tape,  ic.,  been  carried  out  by  the  patient  without 
any  operation  having  been  performed,  interstitial  caries  would 
probably  have  never  orcurred,  and  it  is  exceedingly  ditticult  to 
secure  such  a  degree  of  attention  in  any  patient,  much  more 
so  in  one  of  early  age. 

If  the  separation  be  carried  right  through  down  to  the  guni 
the  teeth  are  very  prone  to  shift  their  position  and  close  np 
agaiU}  necessitating  re{>etitiuns  of  the  operation,  and  involving 
great  loss  of  tooth  substance ;  even  if  thej  do  not,  the  inevitable 
exposure  of  the  gum  at  the  bottom  of  the  wodgo-shaped  spaces 
will  lead  to  its  being  kept  in  a  state  of  irritation  by  food  forced 
down  upon  it. 

They  can  only  l>e  kept  from  closing  together  by  leaving  a 
shoulder  of  limited  area  close  tn  the  edge  of  the  gum,  and 
caries  is  very  apt  to  occur  in  the  neighbourhood  of  these  points 
of  contact. 

The  treatment  by  free  excision  has  been  sometimes  resorted 
to  in  those  cases  where  teeth  of  obviously  delicate  structure 
are  attacked  in  every  intt^rspacc  shortly  after  their  eruption. 
It  is  within  the  experience  of  almost  every  practitioner  that 
there  are  cases  in  whichf  after  endless  pain  and  trouble,  the 
teeth  are  nejuly  all  lost  at  a  very  early  age,  and  tlio  opera* 
tion  of  filling,  no  matter  how  well  conducted,  ends  in  utter 
failure.  Kxcision  also  may  fail,  probably  will,  but  it  oSers  a 
chance  for  the  [►resvrvution  of  the  teeth. 

A  higher  degree  of  success  is  attainable  with  front  teeth 
than  with  othei-a,  as  their  shape  lends  itself  to  the  formation 
of  a  g<tod  self-cloiining  interval,  without  the  leaving  of  an 
awkward  shoulder  at  the  gum. 

Still  the  treatment  by  excision  does  not  grow  in  favour,  but 
on  the  coutniry  few  now  practice  it,  and  it  stands  in  danger 
I>erhnpa  of  luidue  neglect.  My  own  inipressiou  alxtut  it  is  that 
there  are  just  a  few  ciises  in  which  it  hlls  a  usefid  place,  but 
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tbui  more  hftrm  is  likely  to  be  done  by  its  adoption  iu  a  case 
nOwt  rjuitc   suitable,  than  would  result   from  the  adoption  of 
llJiog  in  u  cixse  well  suited  for  excision,  so  that  filling  is  almost 
aJwiirs  the  safer  practice. 

-Inoiher  means  of  arresting  caries  may  be  touclied  upon  liere. 

**J»cne  the  necks  of  teeth  are  superficially  softening  nil  along 

">e  periphery  of  the  |j:um,  ao  as  to  render  it  impossible  to  file 

^eoi,  at  ftll  events  without  the  sacrifice  of  a  large  amount  of 

•*  y^X.  Bound  tissue,  a  free  application  of  powdered  nitrate  of 

•^▼er  will  often  succeed  in  arresting  the  attack.     The  softened 

•'^sue  Iwcomea  quite  black  and  slowly  wears  away,  leavin«;,  if 

^"<?  trt-fltmcnt  have  been  successful,  a  i)oU8hcd  mahogany-brown 

'^U-f«4ce  on  which  caries  does  not  recur.     Many  teeth  may  be 

*'**"ed  by  tUia  means  which  would  probably  have  been  lost  had 

*^**>'   other  form  of  treatment  been  adopted,  but  it  is  hardly 

***tt».i«ililc  in  the  front  of  the  mouth  where  the  teeth  are  much 

Tlie  open\tiuu  of  filling  is  divided  into  two  distinct  stages^ 
*  ^^  first  of  which  is  confined  to  the  removal  of  the  disorganised 
and  the  pnKluction  of  a  cavity  of  suitable  shape;  the 
consisting  in  the  introduction  of  the  material  used  for 
*^king  the  filling.  For  the  present  the  preparation  of  the 
"Vity  for  the  reception  of  the  filling  must  receive  attention, 
^'j*^*!  upon  the  proper  performance  of  this  the  ultimate  success 
^r^^  the  operatiun  will  in  great  part  depend. 
^^^  In  the  treatment  of  a  case,  one  point  for  decision  will  be  the 
^B^^leut  to  which  the  diseased  dentine  can  be  removed.  The 
^■•^vneral  ndc  is  to  cut  out  the  disorganised  tissue,  until  the 
^M  ^'all.s  of  the  cavity  present  the  colour  of  healthy  dentine  ;  but 
^li«re  are  exceptions  to  this  rule.  In  the  first  place,  the  dentine 
^*iAy  have  become  to  a  certain  extent  discoloured,  and  yet  have 
*Vt<unefI  it«  normal  hardness.  jVgain,  the  discoloration,  and 
•feveu  softening,  may  have  advanced  so  fur  into  the  tooth  that 
tiie  removal  of  the  whole  would  endanger  the  exposure  of  the 
1>ulp.  If  the  pulp  be  exposed  during  the  operation,  the  loss 
of  the  tooth  is  to  some  extent  endangered  ;  consequently  it  is 
better  that  a  layer  of  discoloured  dentine  should  be  allowed  to 
rsmain  for  the  protection  of  the  pulp,  than  to  rtm  the  risk  of 
ir.rr^"-  -  fhe  tooth.  Supposing  that  the  walls  near  the  orifice 
..   tuid  sound,  it  docs  not  appear  that  the  retention  of 
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a  little  slightly-Bofteueii  deutino  at  the  bottom  of  the  cavity 
interferes  ueriously  with  the  durability  of  the  tilling.  The 
preHetice  of  any  softcued  tissue  at  or  nenr  the  oritico  of  the 
cavity  must>  however,  l)e  cnrefiilly  guarded  agninst,  for  the 
neglect  of  this  precaution  would  be  followLnl  by  the  extension 
of  tite  disease. 

An  exposed  edge  of  disorganised  dentine  will  allow  solvent 
Huids  to  pass  through  it  to  the  sound  tissue,  rapidly  or  other- 
wise, as  the  surfftco  exposed  is  relatively  great  or  small,  and 
spreading  from  a  eiugle  point  at  the  circumference  of  a  ping, 
the  decay  will  by  degrees  encircle  it  with  a  softened  and  porous 
layer.  The  retention  of  softened  dentine,  even  in  the  bottom 
of  a  cavity,  should,  if  possible,  be  avt>ided  ;  but  if  it  be  allowed 
to  remain  both  in  the  bottom  and  on  the  side  of  a  cavity,  the 
operation  of  filling  will  be  attended  with  but  temporary 
tidvautage. 

The  first  step  of  the  operation  is  not,  however,  oomplet*>d 
on  the  removal  of  the  softened  tissue,  for  the  resulting  cavity 
would  seldom  present  a  form  favourable  for  the  retentiou  of  the 
tilling.  When  the  disease  hiib  penetrated  to  a  short  distance 
only,  the  removal  of  the  decayed  part  would  leave  a  mere 
concavity,  the  sloping  sides  of  which  would  favour  the  escape 
of  the  filling  when  pressed  ni>on  one  side  only.  It  consequently 
becomes  necessary,  after  the  disorganised  mutter  has  been  taken 
away,  to  proceed  with  the  excision  of  more  or  lese  of  the  healthy 
tissue,  until  a  cavity  of  suitable  form  has  been  produced. 
A  cyclindrical  hole  may  be  regarded  as  presenting  the  most 
advantageous  form  for  the  reception  of  a  tilling,  but  it  is  in  a 
comparatively  limited  number  of  ca.*ios  only  that  this  regular 
figure  cjvn  be  obtained.  A  certain  degree  of  approximation  can, 
however,  bo  genendly  rejiched,  and  tlio  nearer  the  approximation 
the  greater  wUl  be  the  fftcility  with  whiuli  the  opemtion  of 
filling  is  performed,  and  the  greater  also  will  be  the  chantse  of 
producing  a  durable  filling. 

When  the  disease  has  advanced  to  a  greater  extent  than  it  is 
assumed  to  have  done  in  the  preceding  example,  the  removal 
of  the  softened  tissue  will  often  leave  a  lu-ge  cftvity,  the  orifioe 
of  which  is  considerably  contracted,  owing  to  the  enamel,  and 
]terhaps  a  thin  layer  of  the  subjacent  dentine,  having  resisted 
the  influence  of  the  destructive  agents  more  successfully  than 
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the  mure  deeply-seated  tissae.  It  might  be  thought  thut  the 
overhau^ug  of  the  sides  of  the  ori6ce  would  favour  the  reten- 
tion of  a  filling,  and  the  assumption  would  perhaps  he  justified 
if  it  were  pructicable  to  introduce  a  perfectly  Holid  filling  in  a 
cavity  so  sbuped.  Uiifortuimtely  it  is  extremely  difficult  to 
force  a  filling  under  a  projecting  ledge  so  as  to  produce  even 
a  moderate  degree  of  solidity  in  the  part  which  occupies  tlie 
HOgle.  The  filling  may  liave  a  very  satiaftuitory  appearance 
when  finished,  but  iu  a  comparatively  short  time  evidence  of 
failure  will  be  discovered.  That  portion  of  the  tooth  which 
overhangs  the  filling  being  but  imperfectly  supported  from 
witliin,  will  break  down,  moisture  will  find  its  way  around  the 
edge  of  the  filling,  decay  will  be  re-established,  luid  if  the 
operation  is  not  repeated,  the  tooth  will  be  lost 

In  order  to  avoid  unfavourable  results  arisitig  from  the  fore- 
going cause,  the  overhanging  edges  must  l>e  ciit  away,  if  not 
sufficiently  to  produce  rectiliueiir  walls,  yet  to  reduce  the 
angles  to  niwierately  curved  svu-facos.  The  walls  of  a  cavity 
tnay  bulge  outwards  or  inwards,  but  anything  approaching  to 
receding  angles  or  sharp  corners  must  be  avoided. 

When  the  cavity  is  very  shsdlow,  the  general  rule  with  respect 
to  the  sides  being  parallel  may  be  deviated  from  with  advantage. 
It  will  be  well  to  make  the  bottom  comparatively  flat  and  the 
sides  rectilinear,  or  divergent  from  without  inwards.  It  may 
happen,  however,  that  this  form  cannot,  owing  to  the  condition 
of  the  tootji,  l»e  produced ;  that  the  convergence  will  l»e  from 
without  inwards,  giviug  the  outline  of  an  inverted  cone.  To 
render  a  cavity  so  shaped  capable  of  retaining  a  filliug,  one  or 
two  shallow  groves  should  be  cut  around  the  circumference  of 
sufficient  depth  to  hold  the  gold  firmly  in  its  place  when  forced 
into  them  iu  the  operation  of  filliug. 

It  will   be   unuecessar}-   to  enter  farther  into  the  form  of 

ivities   until  we  consider  the  operation  of  filling  iu  special 
]  but  there  are  other  points  iu  respect  to  the  procedure 

hich  may  bo  considered  iu  connection  with  cavities  geueniUy. 
The  strength  of  the  walls  of  a  cavity  is  a  very  important 
subject.  It  is  useless  to  leave  a  jKii-tiou  of  a  tooth  standing 
which  a  trilling  degree  of  force  will  at  any  time  break  down, 
and  thus  expose  the  filling;  and  it  la  worse  than  useless  to  leave 
that  which  will  give  way  during  the  operation  of  filling,  and 
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thus  perhaps  eudaiigcr  tbe  whole  tooth.  Au  unwilliiigueBS  to 
interfere  with  the  appearance  of  a  tooth  not  unconunonlv 
iuducea  the  0[>erHtur  to  attempt  the  preRervatiun  of  a  part 
which  eventually  gives  way,  and  necoaaiUitea  the  perfoi'mance 
of  a  second  operation  nnder  circumstances  leas  fuvonnihlo  than 
those  obtained  uu  the  first  oocaaion,  and  the  tooth  is  left  iu  a 
more  unsightly  condition  than  it  would  have  been  had  the 
fragile  portion  l>een  freely  cut  away  iu  tiie  tirat  instance.  The 
absolute  strength  retjuired  will  vary  with  the  position  which 
the  tooth  occxipies  iu  the  uujuth.  In  a  molar  tooth,  which  has 
to  sustain  the  full  foi*cG  of  maatication,  the  walls  of  the  cavity 
must  be  composed  of  enamel  and  dentine,  with  a  considerable 
thickness  of  the  latter;  whereas,  in  front  teeth  a  much  thinner 
layer  will  be  found  sutticient.  Indeed,  in  incisor  teeth  the 
enamel  alone,  if  the  extent  l>e  limited,  is  sometimes  sufficiently 
strong',  when  supported  by  u  lilling,  to  endure  for  many  years. 
The  colour  of  the  gold  niay  show  through  at  the  point  where 
the  dentine  is  entirely  aViscnt,  and  yet  there  may  be  sutficient 
strength  in  the  enamel  for  the  maintenance  of  the  plug  and 
of  its  own  structure. 

There  is  yet  another  point  in  the  formation  of  a  cavity  to 
which  attention  may  be  advantageously  directed. 

The  charucter  of  the  margin  of  tlie  orifice  is  scarcely  less 
important  than  the  shape  of  the  cavity  itself.  As  a  general 
rule,  the  plugs  which  are  surrounded  by  enamel  are  more 
durable  than  tlujso  inserted  in  caviticH  the  margins  of  which 
arc  partly  fonncd  by  dentine  or  ccnicntum.  It  is  consequently 
desirable  to  preserve,  if  possible,  the  former  tissue,  and  to 
remove  the  dentine  at  the  margin  of  the  orifice  in  such  a 
manner  as  to  allovv  the  gold  to  come  in  contact  with  the  enamel, 
so  that  the  dentine  may  bo  wholly  covered  over  and  protected. 
Where  the  circumference  of  a  plug  is  boundutl  by  strong 
enamel,  as  on  the  masticating  surface  of  a  molar  tooth,  the 
undulating  character  of  what  we  may  call  the  top  of  the  wall, 
is  uniinportant ;  but  should  dentine  form  a  part  of  the  whole 
of  tbe  boundary,  as  it  nuiy  do  when  the  disease  is  situated  ou 
the  mesial  or  distal  side  of  a  tooth,  it  will  l>e  necessary  to 
reduce  the  orifice  to  a  Hat  and  smooth  surface. 

There  are  a  variety  of  other  considerations  which  come  into 
play  in  determining  the  amount  of  tissue  which  shall  ho  out 
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iiway  ;  one  is  the  nature  of  the  filling  material  which  is  to  be 
io&ertcd  ;  for  instance,  if  it  is  purposed  to  use  gutta-percha, 
the  chief  failing  of  which  is  its  softness  under  wear,  it  is  well 
to  leave  all  the  enamel  which  can  possibly  Ije  allowed  to  remain, 
for  there  is  no  difficulty  in  tilling  under  deep  undercuts,  and 
the  plug  will  last  much  the  longer  from  being  a  little  more 
protected  by  enamel. 

liut  were  we  about  to  use  gold,  the  retention  of  similar  rather 
thin  edges  would  l>o  quite  bad  |)ractice,  for  reaflcms  partly 
detailed  above.  Again,  a  gold  filling  being  tough,  can  itself 
afford  to  have  thin  edges  which  run  out  over  the  enamel,  and 
it  is  often  juivisable  to  Iwjvel  outwiuds  the  margins  of  the  cixvity 
80  tliat  the  gold  may  overlie  it ;  but  had  amalgam  been  selected 
the  margins  should  be  loft  quite  square,  as  its  brittleness  would 
render  any  thin  edge  certain  to  speedily  break  otT  and  leave  a 
dangerous  crevice  round  the  plug  ;  moreover,  feather  edges  are 
never  watertight  in  amalgam  fillings. 

Another  point  for  couaideratiou  in  shaping  the  cavity  is  the 
relation  of  the  tooth  to  its  neighbours :  if,  for  instance,  we  are 
filling  two  contiguous  cavities,  it  will  bo  better  that  filling 
shall  touch  fiUiug,  instead  of  enamel  t^iuching  enamel,  so  that 
it  will  l>e  sometimea  well  to  cut  away  more  than  would  otherwise 
be  necessary  simply  for  the  sake  of  removing  the  junction  of 
the  filling  and  the  enamel  from  contact  with  the  next  tooth. 
and  bringing  it  to  n  point  where  it  will  be  fully  exposed  to  the 
cleansing  action  of  the  tonyue.  But  this  will  have  to  be  again 
discmised  in  connection  with  contour  filling,  so  tluit  it  will  be 
surticient  to  merely  alhule  to  it  here. 

Tlicu  again  it  is  dc8ind)le  that  the  lines  of  cleavage  of  the 
enamel  prisms  be  borne  in  mind^  and  the  margins  be  so  shaped 
that  no  half  fibres  remain;  /.r.,  that  the  edge  shall  be  composed  of 
oiamel  fibres  the  en<ls  of  which  are  solidly  supported  by  dentine. 

It  is  hardly  possible  to  enter  at  any  length  into  the  very 
various  forms  of  instruments  which  have  been  devised  t4» 
prepare  cavities  for  the  reception  of  the  filling  materials,  but 
a  few  words  niay  be  said  as  to  the  chief  groups  into  which  they 
may  Ij6  divided. 

For  the  removal  of  enamel,  which  is  in  a  largo  proijortion  of 
cases  the  first  step  to  l>e  tfiken  in  onler  to  get  access  to  the 
cavity,  enamel  chisels  of  diti'ereut  aizoa  are  employed ;  these 
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should  be  made  of  the  finest  steel,  and  the  temper  left  very 

nearly'  hard.  This  ueceasitHtea  that  the  edges  shall  not  be 
thin,  or  they  wouUl  Hy,  uud  so  emiuiel  chisels  should  Imve  an 
edge  formed  at  a  somewhat  obtuae  angle;  indeed,  Dr.  Arthur's 
pattern  consists  of  a  thin  blade,  the  edge  of  which  is  ground 
quite  8(|uare,  i.e.,  the  edge  is  a  ri^ht  angle.  Such  a  chisel  does 
not  cut,  nor  can  it  advantageously  be  used  to  cleave  off  lai^e 
pieces  of  enamel,  but  it  works  admirably  when  applied  so  as  to 
jflire  or  scrape  away  from  the  surface  of  the  tooth  uubstauce, 
and  may,  i^or  example,  be  use<l  to  make  V-shaj>ed  separations 
betwecu  the  backs  of  frout  teeth. 

In  the  use  of  those  enamel  cutters  which  are  brought  to 
an  obtUHc-angled  edge,  the  lie  of  the  enamel  prisnts  at  that 
particular  part  of  the  tooth  should  be  kept  i»  mind,  nud  the 
instrument,  if  possible,  be  so  applied  as  to  cleave  off  successive 
layers  ;  it  will  be  found  of  advantage  to  scratch  the  surface 
along  the  line  of  the  intended  cut  before  putting  pressiu-e  upon 
the  instrument,  so  as  to  cleave  olf  the  piece  att;icked. 

Figures  of  a  few  of  the  moat  popular  forma  of  enamel  chisels 
are  appended,  but  no  two  operators  will  affect  precisely  tlie 
same  forms. 

Dentine  is  removed  by  means  of  excavators,  instruments  of 
almost  endless  variety  of  form  ;  figures  of  a  few  are  here  given, 
and  it  may  be  mentioned  that  the  so-called  spoon-shape  will  be 
found  to  be  of  all  others  the  one  which  is  capabk-  of  the  widest 
application. 

There  is,  liowever,  one  property  which  should  be  possessed 
by  all,  whatever  the  shape  or  size  of  the  instrument.  It  should 
be  made  of  good  steel,  and  kept  perfectly  sharp.  A  blunt 
instrument  teud«  to  prolong  an  o^wraiiuii  which  is  always 
disagreeable  and  sometimes  ver}*  pniiiFiil.  With  a  perfectly 
sharp  excavator  the  mtftened  tissue  is  quickly  removed,  and  with 
a  cnmparatively  slight  amount  of  diseomfMrt.  A  few  rapid  and 
well-directed  strokes  of  the  blade,  and  the  softened  tissue  is 
cut  away,  and  althougli  a  proper  form  has  yet  to  be  given  to 
the  cavity,  the  subsequent  stops  of  the  operation  are  seldom 
pnxluctivu  of  us  much  discomfort  as  attended  the  removal  of 
the  softened  tissue.  In  the  removal  of  softened  dentine  from 
ft  tender  tooth,  tlie  excavator  should  be  used  in  such  a  manner 
jia  idways  to  rvr,  and   not  ttrrape ;  this   is  a  point  which  can 
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\y  be  too  strongly  insisted  ou,  though  it  is  very  ofteu 


KiC.  131.  (') 


So  fkr  as  any  general  rule  can  be  laid  down,  sharp  excavators 
be  uaed  for  removing  the  greatly  softened  dentine,  and 
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the  engine  used  for  altenii^  the  reanltAut  ca\nty  into  a  good 
form. 

Tlie  introduction  of  the  dental  eu^no  haa  in  no  anmll  degree 
rendered  obsolete  the  old-fashioned  rose  head,  which  cut  by  a 
slow  revolving  movement ;  but  even  uow  for  certain  pur(>ose8 
it  holds  its  own  i\&  superior  to  the  more  modem  insfrniment- 
A  well  cut  rose  head,  with  coarser  teeth  than  would  l*e  appro- 
])riate  in  an  engine  burr,  and  left  of  very  hard  temper,  will  cut 

Fio.  133.  (1) 
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enamel  in  a  way  that  cannot  be  attained  by  a  rapidly  revolving 
tool,  and  will  moreover  keep  it«  edge  long,  while  the  otlicr  will 
not;  so  that  a  few  rose  heads  of  tiue  quality  and  temper  will 
always  l>e  found  useful. 

Cases  aix)  not  infrequently  met  with  in  which  the  carious 
dentine  posfiessea  such  an  exalted  degree  of  sensibility  that 
its  removal  cannot  be  borne,  and  the  patient  flinches  from  the 
slightest  touch  of  any  instnmicut.  A  minute  quantity  of 
arsenic  placed  in  the  cavity,  and  retained  for  a  few  hours,  will 
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render  the  part  absolutely  insensible  to  pain.     Tho  objection, 

however,  Uy  such  a  course  is  the  difficulty  of  limiting  the  action 

of  the  arsenic  to  the  surface  on  which  it  is  applied.     It  may 

find  its  way  to  the  pulp,  and  occasion 

the  death  of  that  organza  condition 

speedily  followed    by   discoloration   of 

the    whole   crown   of   the    tooth,    and 

very  ]>robably  by  the  auperventiou  of 

alveolar  abscess.     Thus  [>r.  Kingsbury 

relates  an    instaiice   in    which   arsenic 

had   been    used   for    the    purpose    of 

obtunding   the   sensibility  of  dentine, 

and  had  caused  the  \iltiiuHte  death  of 

the  pvilp  in   tio  less  than  seven  teeth 

in  the  mouth  of  one  individual. 

Hence  the  use  of  arsenic  is  perfectly 
inadmissible  when  the  cavity  is  deep, 
and  it  can  otdy  l>e  uned  with  any 
degree  of  safety  for  allaying  tender- 
ness of  the  layer  of  dentine  immediately 
beneath  the  enamel.  If  it  is  to  be 
used  at  all,  it  should  be  applied  drj^^ 
or  very  nearly  so,  to  avoid  the  risk 
of  its  reaching  the  deeper  j>ortioua 
)f  the  tooth,  and  the  cavity  carefully 

ded,  preferably  by  a  temporary  filUug 
of  gutta-percha.  Hut  as  there  ore 
other  agents  which  ore  capable  of 
reducing  the  sensitiveness  of  dentine, 
its  use  is  to  l>e  strongly  deprecated  ; 
though  it  must  be  admitted  that  it 
is  the  most  ctticient  and  most  certain 
in  its  action  of  all  the  leniedies  pro- 
jtosed  for  the  puri>ose. 

Next  to  arsenic,  in  point  of  efficacy,  comes  zinc  chloride  ; 
a  small  fragment  of  the  partially  deli(]ue8ced  salt,  or  a  piece 
of  wool  dii»ped  in  the  solution  prmluced  by  allowing  the  salt 
to  deliLiuesce,  will,  If  heM  in  the  cavity  for  a  few  minutes. 
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grcAtly  reduce  the  SGiisitivoness  of  the  dentine.  The  applica- 
tion of  the  zinc  chloride  often  causes  severe  burning  or  achinj; 
pain  for  a  few  minutes,  but  after  this  has  passed  away,  little 
tenderness  remains.  Although  the  ftp])]ication  is  painful  and 
less  cftioacious  than  that  uf  anseniotia  acid,  it  is  to  be  preferred, 
inasmuch  as  there  is  little  danger  of  L'avising  the  death  of  the 
jitilp,  I  have  lately  adopted  a  manner  of  using  the  zino 
ciiloride  which  is  convenient,  and  yields  satisfactory  results. 
A  small  fVagment  of  cotton-wool  is  teased  out  till  it  is  very 
thin,  and  mixed  up  in  some  very  fluid  zinc  oxychloride,  then 
put  into  the  tooth  an<l  left  to  haiilen  there,  just  as  though 
a  dressing  of  gum  suudarac  were  being  applied.  Zinc  oiy- 
chloride,  even  when  mixed  up  thick,  contains  some  little  free 
zino  ciiloride,  and  when  used  very  fluid  (which  we  are  enabled 
to  do  by  incorporating  a  little  wlhiI  with  it),  tiiere  is  an  ample 
amount  of  the  free  salt  to  allay  the  senBitiveticss  of  dentine. 
After  the  lapse  of  a  few  days,  this  dressing,  which  does  not 
cause  so  much  pain  «t  the  time  of  its  application  as  that  of 
the  pure  salt,  is  removed,  and  the  tooth  is  then  usually 
tolerably  insensitive  to  the  touch  of  an  instrument. 

Ethylate  of  sodium  is  of  some  avail  for  this  purpose ;  it 
appears  to  act  by  tlie  formation  of  caustic  soda,  which  while 
in  the  nascent  state  (being  formed  when  the  ethylate  mecta 
with  the  water  in  the  tisane)  acts  as  ft  powerful  caustic  witliout 
givi?ig  rise  to  much  pain.  The  salts  of  cocaine,  from  which 
so  much  was  expected,  have  proved  disappointing  as  applica- 
tions to  dentine;  it  probaljly  fails  to  penetrate,  or  if  it  does 
penetrate,  fails  to  act. 

It  has  lately  been  proposed  to  make  use  of  a  small  electrical 
current  to  drive  cocaine  into  and  through  the  dentine,  and 
it  is  claimed  that  by  this  means  cocaine,  preferably  used  in 
a  solution  with  gtiiacol  (practically  a  fonn  of  creosote  with 
certain  impurities  removed),  may  be  rendered  really  efficient 
("  Dental  Comos,"  1^*96).  In  thin  method,  to  which  the  name 
of  cataphoresis  is  given,  the  electrical  cxirrent  plays  no  part 
save  a  mechanical  one;  that  is  to  say,  it  drives  or  forces  the 
solutions  through  sul>stances  which  it  w<.iuld  otherwise  fail 
to  traverse,  but  as  yet  there  is  not  experience  enough  of  the 
method  in  practice  to  enable  its  real  value  to  be  estimated. 

A  variety  of  substances,  such  as  extract  of  Caimabis  Indica, 
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«hrocatc  acid,  caustic  potash,  and  other  escharotics,  have  been 

uied  for  this  purpose,  but  the  results  are  by  no  means  such 

u    to  recommend   their  employment.      Camphorated   spirits 

of  wine,  tannin,  carbolic  acid,  or  thymol,  repeatedly  applied 

oa  cotton  wool,  will  generally  reduce  the  sensibility  sufficiently 

to  allow  the  operation  to  be  performed  ;  and,  in  fact,  any  form 

of  temporary  filling,  introduced  with  sufficient  care  to  exclude 

the  saliva,  will  soon  be  followed  by  a  subsidence  of  the  extreme 

sensibility  of  the  tissue. 

In  the  meantime,  the  most  generally  reliable  treatment 
of  sensitive  dentine  is  the  hot  air  syringe ;  if  dentine  be 
thoroughly  dry  it  transmits  far  less  sensation  than  when  wet, 
only,  of  course,  the  drying  is  necessarily  very  superficial,  and 
the  hot  air  must  be  frequently  re-applied. 
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MATERIALS  USED  FOR  FILLING  TEETH. 

The  perfect  material  for  filling  teeth  has  yet  to  be  dis- 
covered, those  ordinarily  employed  being  all,  some  for  one 
reason  and  some  for  another,  imperfect.  The  qualities  that 
are  to  be  desired  are — 

(i.)  That  it  shall  be  hard  enough  to  resist  mechanical 
attrition. 

(ii.)  That  it  shall  be  able  to  resist  the  chemical  actions  to- 
which  it  is  exposed  in  the  mouth. 

(iii.)  That  it  shall  be  easy  of  adaptation  to  complex  forms 
of  surface  so  aa  to  enable  it  to  form  an  exact  water-tight  plug. 

(iv.)  That  if  introduced  soft  it  shall  undergo  no  change 
of  form  or  bulk  in  hardening. 

(v.)  That  it  shall  be  a  non-conductor. 

(vi.)  That  it  shall  be  non-irritant. 

(vii.)  That  it  shall  keep  a  good  colour  and  not  stain  the 
tooth. 

As  no  one  of  the  materials  known  fulfils  all  these  desiderata, 
and  yet  each  has  its  own  points  of  excellence,  it  behoves  the 
operator  to  think  what  he  most  desires,  and  what  he  can  best 
dispense  with  in  the  individual  case,  and  so  to  make  his  choice 
of  material  intelligently. 

Clinical  experience  has  furnished  us  with  much  information 
on  the  relative  merits  of  different  preparations,  but  there  are 
other  points  which  can  be  beat  elucidated  by  experimenta 
carried  out  under  conditions  of  greater  rigour  than  can  be 
secured  in  the  mouth.  One  of  the  most  useful  tests  which 
can  be  applied  is  the  capability  of  the  tilling  to  form  a  perfect 
or  water-tight  plug,  known  as  the  "  ink-test,"  This  consists 
in  taking  a  slab  of  ivory  in  which  holes  have  been  drilled,  or 
an  extracted  tooth   (properly  moistened  if  it  has  been  long* 
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extracted),  cnroftilly  prcpariii^f  the  cavity  or  deciiy,  filliug  it, 
auJ  then  immerstug  it  for  five  or  six  hours  in  un  ink-pot — 
preferably  in  Draper's  ink.  The  tooth  ia  then  broken,  and 
the  extent  to  which,  if  any,  the  ink  has  penetrated  lietween 
the  filling  and  the  toitth  usceilained.  Any  one  who  experi- 
n»ents  in  this  direction  for  the  tirst  time  will  bo  quite 
lujtomshed  at  the  oxtrenio  difficult}'  of  making  a  tight  filling 
uith  either  gold,  amalgam,  or  gutta  percha. 

It  will  be  convenient  to  take  first  in  review  those  materials, 
the  imperfections  of  which  are  so  manifest  that  phiga  made 
with  them  can  only  be  regarded  as  temporary  fillings. 

There  are  a  variety  of  conditions,  snch  ns  a  doubtful  exposure 
of  the  nerve,  •extreme  sensitivencsa  of  the  dentine,  or  the 
pouring  out  of  a  certain  amount  of  discharge  through  or  froni 
the  pulp  cavity,  which  render  it  undesinxblo  to  insert  a 
permanent  filling.  We  may  have  resort  to  some  of  the  varioua 
temporary  fillings,  either  for  the  specific  object  of  curing  one 
of  the  conditions  which  preclude  the  immediate  use  of  a 
permiuient  filling,  as,  for  example,  the  use  of  gvim  mastic  and 
creosote  when  the  nerve  is  aching  sUirhtly,  or  the  iuseilion  of 
a  guttrt  percha  filling  in  a  tooth  very  seuKitive  to  changes 
of  temperature  ;  or  we  nmy  employ  them  simjdy  then  as 
experimental  fillings,  to  be  replaced  by  permanent  plugs  so 
soon  as  we  are  satisfied  that  no  mischief  is  going  to  be  set  up- 
by  the  tooth  being  filled. 

Solutions  of  various  gimi  resins  in  ether  or  alcohol  are 
exceedingly  useful ;  gum  Randamc,  animi,  mastic,  copal,  or 
damnuir,  reduced  by  tlio  solvent  to  the  fluidity'  of  thin  treacle, 
may  l>e  introtiuced  into  the  cavity  on  a  suitable  piece  of  cotton* 
wool.  By  evaporation  of  the  solvent,  and  partly  by  its  dilutioi* 
^^  by  tiie  saliva,  the  gum  is  precipitated,  and  forms  with  the  wool 

^B  a  tolerably  bard  mass,  capable  of  lasting  for  some  days,  or  even 
^^  a  few  weeks,  though,  as  a  general  rule,  it  should  be  renewed 
I  every  two  or  three  days.     The  cavity  should  be  drit;d  out  with 

I  cotton  wool,  or   what   ia   better,  Japanese    paper,  before    the 

^^B         introduction  of  the  mass. 

^^P  Tliere  ih  but  little  choice  between  the  gum  resins  enumerated  ; 

W  either  of  tliem,  in  a  state  of  solution,  will  answer  sufficiently 

I  well.     I  gi'^e  the  preference  tn  gum  saudarac,  as  being  more 

I  free  JTom  taste  than  the  others,  if  cepal  be  excepted.     But 
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ether  beiug  the  aolvent  of  copal  reudore  the  flolutiou  nither 
Il'hs  mauagcalilc  than  those  nuide  with  alcohol.  The  rapiditj 
witii  wliich  the  i^ther  escajJeK,  however  well  the  bottle  la  which 
it  is  kept  luuy  bo  corked,  very  »oon  reduces  the  solution  to 
a  couditiou  unavailable,  for  dcatal  piu^toses. 

A  very  sort  fomi  of  gutta  percha  may  be  used  to  retain 
dressings,  Imt  it  presents  few,  if  any,  advautu^res  over  wo<d 
impreguuted  with  a  retsiu.  (^utta  percha,  with  whicli  some 
mineral  substance,  auch  as  powdered  ailex  or  glass,  has  l)ccn 
incorporated,  makes  a  remarkably  ^ood  temporary  ftllin^, 
capable  of  lasting  for  some  time.  hi  URinj;  tins  compound, 
pieces  of  suitable  size  must  be  taken  and  warmed  over  a  spirit 
lamp,  until  the  whole  mass  is  softened.  The  cavity  having  been 
dried,  the  heated  gutta  [terclui  is  introduced,  and  the  su|>ertluous 
I>ortion  removed  with  a  wami  instrunient.  Care  must,  of 
course,  Ijc  takon  that  the  Hlling  is  not  too  hot,  otherwise  its 
introduction  will  be  attended  with  pain.  But,  on  the  other 
hand,  it  must  be  sufficiently  warm  for  the  surfitce  to  be  a  little 
sticky,  or  it  will  not  adhere  to  the  surface  of  the  cavity.  Caro 
must  also  be  taken  Oiut  the  gutta  perclia  is  not  burnt  when 
it  is  heated  over  the  tljxnie.  An  excellent  method  of  securing 
ita  adhesion  to  the  walls  of  the  cavity  is,  after  thoroughly 
drying  the  cavity,  to  mop  it  out  with  a  pledget  of  wool  dipped 
in  chlorofoiTO,  or  better  still,  in  a  soliitiun  of  resin  in  chloroform; 
this  sectires  gciml  adhesion. 

Of  .ill  the  temporary  fillings  in  use,  the  preparations  of  gutta 
percha  arc  far  the  must  reliable,  for  it  is  nut  acted  upon  liy  the 
fluids  of  the  mouth  iu  any  very  appreciable  degree ;  in  fact, 
it  lasts  better  iu  the  moiuture  of  the  mouth  than  it  does  wheu 
freely  exposed  to  the  air.  In  situations  where  it  is  protected 
from  mechanical  attrition  it  is  exceedingly  d\irable,  and  may 
rank  with  so-called  "permanent"  fillings.  It  is  exceedingly 
difficult  to  make  an  absolutely  water-tight  filling  with  gutta 
percha,  so  as  to  withstand  the  ink-test  perfectly,  and  yet  iti 
record  as  a  preservative  of  tlie  tooth  from  an  extension  of  decay 
is  usually  very  good.  I^ome  advise  the  use  of  very  small 
pieces,  eiu:l)  iutro<htce<l  and  consolidated  into  place  before  the 
next  is  added  ;  others  advocate  the  employment  of  a  piece 
nearly  as  large  as  the  cavity.  Whichever  method  be  followed, 
the  filling  should  be  finished   with   cold   burnishers,  slightly 
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greased,  rb  in  this  way  the  Hurface  is  cooled  somewhftt  and 
the  edges  scaled  a»  coaapletcly  as  the  nature  of  the  material 
allows. 

Some  of  the  advocates  of  a  more  extended  use  uf  gutta 
percha  prefer  to  tiHC  a  pure  gutta  percha,  lK.'IioTiiij;^  that  the 
fulmixturo  of  glass,  or  what  not,  and  the  bleaching  of  the 
gutta  porcha,  although  hardening  it  somewhat,  yet  renders  it 
more  destructible. 

AVhere  its  colour  is  not  objectionable  (and  it  rarely  is)  the 
pink  "  base-plate ''  gutta  percha  is  far  the  best  form,  although 
it  conUiins  :i  large  admixture  of  foreign  materi\ii.  It  has, 
however,  the  very  valuable  property  of  retaining,  in  most 
mouths,  its  polished  surface,  which  docs  not  get  sodden  and 
nasty,  as  some  other  gutta  [»erchas  do. 

In  order  to  secure  the  best  results  witl)  this  gutta  percha, 
great  care  must  be  taken  to  have  the  cavity  dry,  and  it  is 
important  to  heat  it  sufticieutly  to  make  it  thoroughly  plastic, 
and  yet  not  to  bum  it,  and  for  this  reason  some  operators 
boat  it  over  u  little  wiiter-bath,  and  others  upon  a  metal 
plate;  either  plun  is  somewhat  better  tlmn  passing  each  piece 
through  a  flame,  though,  if  this  be  done  with  sutHcient  care, 
it  is  (juite  possible  to  get  as  good  a  result.  The  form  of 
instrument  employed  is  tiot  very  im]»ortant,  but  perhaps  the 
best  is  a  euiiicul  point,  witli  which  the  softened  gutta  percha 
should  be  packed  until  the  cavity  is  somewhat  over  full :  the 
excess  should  bo  trimmed  away  with  a  thin  aickle-ahapcd 
inAtniinent  made  hot  enough  to  out  it  off  without  drag^ring, 
and  the  suri'aoe  tlien  Hnislied  witli  a  cold  hurnishor  slightly 
greased.  To  finish  oft"  the  edges  of  the  tilling  with  a  pledget 
of  wool  dipped  in  chloroform  is  of  doubtful  utility,  as  the 
surface  thus  left  is  perhaps  more  porous  thiiu  that  left  by  the 
buruiiiher. 

The  red  baseplate  gutta  percha  um[ue8liouably  retains  a 
better  siirfiice  under  wear  than  any  of  the  white  preparations, 
remaining  almost  polished  for  a  long  time.  It  ts,  however, 
much  more  troublesome  to  use,  as  it  has  a  very  strong  tendency 
to  curl  up  during  packing.  This  is  I>est  met  by  using  it  in 
small  pieces  made  quite  hot,  and  packing  it  with  a  sharp 
conical  point.  But  if  the  cavity  be  previously  wiped  out 
with   a  solution  of  resin   in  chloroform  it   will  stick  well  to 


378 


A   SYSTEM  OF  DSXTAL  S^JfOESr, 


the  woUb,  and  the  difficulty  of  itu  curling  up  will  be  completely 
iibviated. 

For  dead  teeth  ^utta  pcrcha  is  exceedingly  valuable,  as  it 
«iu  readily  be  removed  if  need  be ;  and  its  uon-ccmductiug 
powers  and  low  specific  hent  render  it  useriil  in  cavities  which 
arc  sensitive  to  heat  and  cold  to  a  degree  which  pr^ihibits  the 
employment  of  r  metallic  plug.  But  although  its  greater 
durability  where  protected  from  wear  gives  it  an  advantage 
in  many  tender  teeth,  yet  as  a  means  of  rendering  comfortable 
an  irritable  tooth  u]>ou  the  verge  of  aching,  it  must  yield  the 
palm  to  the  ao-called  '^osteoplas-tica." 

Those  in  ordinary  use  are  niodifications  of  oxychlorides  or 
oxyphosphatcs  of  zinc.  Zinc  oxide  h  mixed  with  a  strong 
Holntion  of  zinc  chloride  into  a  thick  paste,  >\diich.  nfter  the 
lapse  of  a  short  time,  becomes  perfectly  haH.  r>ifferent 
makers  introduce  diftV-rent  suhstjmcos,  which  in  some  degree 
modify  the  rapidity  with  which  it  sets,  and  p«*saibly  alter  the 
rcHultiint  compound  to  some  slight  extent.  Thus  bora-V  is  often 
introduced  into  the  fluid,  luul  puwilered  gluas,  or  actual  silica, 
into  tht}  powder,  for  the  purpose  of  mechanically  conferring 
greater  harduei^  on  the  mass  when  it  has  set  Hut  the  various 
oetecipbistic  fillings  which  1  have  examined  differ  only  in  slight 
and  immaterial  points,  and  the  objections  which  can  be  urged 
Against  one  apply,  1  believe,  almost  equally  to  all. 

The  zinc  oxychlorides  are  a  class  of  bodies  for  the  most  part 
readily  decomposed  by  the  iiction  of  acids  and  alkalies;  more- 
over, the  maimer  in  which  the  mixture  is  made  precludes  the 
possibility  of  a  definite  chemical  compound,  without  excess  of 
either  constituent^  being  formed.  As  a  matter  of  fact,  there 
is  always  free  zinc  chloride  to  be  found  in  the  finished  filling, 
and  the  filling  is  consc([neutly  hygroscopic.  The  objections 
to  its  use,  which  embody  the  rusults  of  many  experiments,  have 
been  elsewhere  described,  (^)  and  it  is  only  necessary  here  to 
say  that  expteriencc  of  its  use  in  the  mouth  goes  to  confirm 
the  conclusions  which  bad  been  arrived  nt  on  chemical  grounds, 
namely,  that  it  is  unreliable. 

1  have  never  seen  mi  instance  in  which  a  zinc  oxychloride 


(•)  C.  S.  Tomes,  in  firitisli  Journal  of  Dental  Science,  vol.  liii.,  p.  552. 
On  Zinc  (Jxychluhde. 
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stopping,  which  was  at  any  point  in  contact  with  the  gum, 
remained  intact  for  nnj  consideivible  length  of  time.  No 
matter  liow  carefully  it  ha^i  bet-u  iqtplied,  if  it  reaches  down 
t*>  the  gum,  s(x»uer  or  later  it  will  assuredly  fail  ;  and  this 
practical  result  ib  nothing  more  than  what  might  have  been 
expected  from  purely  chemical  euusidemtious. 

Where,  however,  it  is  away  from  the  edge  of  the  gum — ati, 
for  instance,  on  a  grinding  axurface — it  lasts  much  longer, 
though  it  wears  down  with  the  friction  of  mastication. 

Notwithstanding  the  cacharotic  qualities  of  zinc  chloride, 
A  thin  cream  of  zinc  oxychloride  has  been  often  flowed  over  an 
exposed  palp  with  successful  results,  so  far  as  capping  of  the 
uerve  went. 

Aa  a  tfinpontry  filling,  then,  zinc  oxychloride  is  very  valuable  ; 
Imt  it  has  un  claim  to  the  name  of  a  permanent  filling.  In 
ft])plying  it  the  paste  abould  be  used  verj*  dry,  and  the  filling 
4!urefully  protected  from  moisture  till  it  has  fully  set ;  this 
may  be  done  either  by  keeping  the  rubber  dam  applied  to 
the  tuoth,  or  by  varuishing  its  surface  with  a  solution  of  gutta 
jfen^ha  in  chlomfomL  liut  all  o\ir  precautions  are  to  8t»rac 
extent  futile,  for  the  paste  has  hygroscopic  properties  which 
cause  it  to  imbibe  water  from  the  atmosphere,  even  after  it 
has  hardened  ;  nevertheless,  it  is  very  essential  to  prevent 
A  flood  of  saliva  from  washing  away  the  zinc  chloride  before 
it  has  had  time  to  combine  with  the  zinc  oxide. 

Within  the  last  few  years  a  fresh  group  of  osteoplastic 
fillings  has  been  introfluced,  in  which  phosphoric  acid  bikes 
the  place  of  hydrochloric  acid. 

Phosphoric  acid  has  modifications — metaphosphoric  and 
pyrophosphoric  acids — which  differ  from  it  in  the  number  of 
combined  eijuivalents  of  water  ;  and  these  fonns  pass  into 
one  another  somewhat  readily.  Thus,  a  solution  of  metaphos- 
phoric  acid  when  boiled  passes  into  orthophosphoric  acid  ; 
pyrophosphoric  acid  may  be  prepared  by  evaporating  a  solu- 
tion of  orthophosphoric  acid  at  a  temperature  about  215*  ; 
but  it,  in  presence  of  water,  slowly  passes  back  into  the  ortho- 
ncid  at  ordinary  temperatures.  Each  of  these  acids  is  capable 
of  forming  a  number  of  different  salts — monobasic,  dibasic, 
tribasic,  or  tetrabasic  salts— with  the  same  metal,  and  thus 
\\  large  number  of  zinc  phosphatea  are  known.     The  subject 


18  one  beyond  the  scope  of  tbeae  pages^  but  even  from  wbat 
bM  been  sjiid  it  will  l>e  seen  that  very  small  differences  oV 
treatment  will  ^ive  rise  to  diflerent  reaidts,  and  tliua  it 
hapt>cns  that  there  are  quite  a  number  of  rival  preparationa 
iu  the  market,  differiug  not  greatly,  but  still  distinctly  from 
one  another.  Their  exact  constitution  is  usually  a  trade 
secret,  but  most  of  thcni  are  bclifved  to  form  pyrophosphate 
of  zinc  with  varying  quantities  of  other  phosphates  adiuLxed. 

The  oxychlorides  mostly  contains  borax,  the  result  of  which 
must  be  to  leave  sume  soluble  salt  in  the  cement  when  set, 
which  must  l>e  iu  some  degree  disadvantageous,  as  it  must 
wash  out. 

The  phosphate  class  of  cements  also,  some  of  them,  coutuiu 
other  salts  than  zinc  phosphates :  thus  one  formula  oontaina 
albuminum  phosphate  mixed  with  the  phosphoric  acid,  whilst 
another  has  magnesium  oxide  iu  the  place  of,  or  mixed  with, 
the  ziuc  oxide. 

The  insolubility  of  the  diflerent  salts  varies  greatly,  so 
that  for  each  prepanition  there  is  probably  a  melh*jd  of 
mtuiipiili^ti*^"  as  respects  mixing,  etc.,  which  yields  the  best 
results^  and  this  miiy  help  to  explain  the  dilVerence  of 
npinion  which  exists  as  to  the  i-espective  merits  of  the 
vtirioua  prei»anitiou8. 

As  a  elaas,  the  aunc  oxyphospbates  arc  to  be  preferred  to  the 
oxychlorides,  as  they  are  not  only  less  irritating,  but  they  are 
less  affected  by  the  Ibiids  of  the  mouth.  They,  nearly  all  of 
them,  require  protection  from  moisture  wliile  setting,  though 
"  Foaailine  "  appears  to  need  this  less  than  the  others ;  to 
many  of  them  the  access  of  water  appears  to  be  specially 
destructive,  apparently  quite  oltering  the  nature  of  the  com- 
pomid  foruicd.  As  they  all  requiru  to  be  mixeil  stifily.  they 
lire  less  available  for  nervc-cnpping,  and  some  other  protective 
Khould  be  placed  immediately  over  the  point  of  exposure. 
l»oulson'8  cement.  Harvard  cement,  FosBiline,  Weston's  and 
Ash's  phosphate  comenU  are  all  favourite  forms,  but  which  is 
really  the  l>e8t  is  as  yet  quite  undecided.  A  slightly  greased 
agate  buniisher  will  be  found  very  useful  for  giving  a  sui-face 
to  thciii,  and  they  all  oliug  well  to  the  dentine,  so  that  much 
uinlercuttiug  is  not  nocdLni  in  any  cavity.  At  the  margin 
the  gum  they  fail,  like  oxychlorides,  but  far  less  rapidly ; 
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eo  that  many  practitioners  pack  a  layer  of  gutta  percha  against 
the  oervicjil  maririns  hefoiv  introducing  tlie  cement. 

All  the  osteophistics  are  good  in  that  they  do  not  discolour 
the  tooth,  do  not  change  in  colour,  are  non-conductors,  and 
undergo  no  clmnge  iu  form  or  volume  in  setting,  so  that  they 
all  form  absolutely  water-tight  fillings  and  resist  the  ink-test. 
On  the  other  hand,  they  fuil  from  a  want  of  resiatiince  to 
chemical  agencies,  and  hence  hist  much  better  in  some  nioutlis 
than  in  others. 

Hence,  an  endeavoiu:  has  been  made  to  confer  upon  them 
greater  resistance  by  intimate  mixture  with  amalgams ;  the 
amalgam  is  tirst  mixed,  then  the  ostefiplastic,  and  they  are 
then  incorporated  together,  or  the  iimalg:uu  may  bo  worked 
in  at  the  same  time  as  the  jwwder  and  tluid  are  niLxeiL 

If  iiiucli  auialgant  be  used,  the  appearance  of  the  surface 
will  bo  almost  exactly  that  of  an  tuiialgam  tilling. 

Some  operators  have  met  with  considerable  success  with 
these  mixtures,  which  seem  to  adltere  better  to  the  tooth  than 
amalgam  used  uluiie.  Nevertheless,  I  have  found  that  the 
oateoplastica  thus  combined  are  no  lunger  to  be  relied  upon 
to  form  watertight  plugs  ;  a  large  mmabcr  I  have  found  to 
leak  badly,  a  result  for  winch  1  was  not  sit  all  prepared. 

The  phosphate  fillings  are  hIso  exceedingly  useful  to  form  a 
flooring  in  deep  cavitioa,  so  as  to  interpose  a  non-conductor 
between  the  pulp  and  any  metal  tilling,  and  thus  covered 
in  they  are  tlumble  for  aii  indefinite  time. 

The  projierty  of  ostetjpliuitics  to  form  ink-tight  fillings  may 
Ih?  utilised  by  filling  the  bulk  of  largo  cavities  with  thera,  and 
using  amalgam  as  a  protective  coat  only,  and  not  as  the  main 
lK>dy  of  the  filling.  When  thus  used  it  should  be  at  once 
packed  on,  without  waiting  for  the  cement  to  set.  They  are 
very  useful  for  filling  open  roots,  and  for  fixing  posts,  etc., 
the  greater  fluidity  of  the  oxychlorides  rendering  them  in  some 
Ciises  the  l>est  for  this  puriKwe. 

For  tlie  purpose  of  capping  nerves,  Mr.  Fletcher  has  intro- 
<luced  a  preparation  which  consists  chiefiy  of  zinc  oxysulphato  ; 
this  has  the  advautago  of  lieiug  merely  astringent  and  not 
e^charotic,  but  it  lacks  hardness,  so  tliat  it  is  necessary  to 
complete  the  filling  with  some  otlier  material.  And  it  sets  so 
quickly  that  it  has  to  be  used  cxjteditioualy. 
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Amalffavu, — It  is  diHicult  to  reacl  with  any  patience  the 
liternture  which  has  acctiniultttcd  about  the  ase  and  pro- 
perties of  anifilgams,  for  mvt  only  is  it  very  vohiminona,  Vmt 
it  often  serves  to  tlemonBtriite  ignomnce  of  the  rudiments 
of  phvHics  and  chemistrv,  and  to  form  a  capitj*!  parody 
upon  the  methods  of  scientific  experiment.  Of  course  there 
are  exceptions,  iuid  valuuble  papers  do  exist,  which  reaJly 
advance  our  knowledge  of  tlio  subject,  amongst  which  may 
lie  lueiitioned  tlioae  of  Mr.  Fletcher,  Mr.  Kirl)y,  Dr.  Hitchcock, 
Dr.  Bogue,  Dr.  Foster  Flagg,  Dr.  St.  George  Elliott,  Dr.  Blaok, 
iind  i\  few  others. 

MetalH,  when  melted  together  in  certain  delinite  propor- 
tions, undergo  changes  in  Bi>ecirtc  gravity,  which  prove  that 
they  are  not  quite  mere  mechanicul  mixtures,  but  that  some 
sort  of  chemical  union  Iuls  taken  )>luce  beiweeu  their  com- 
|K>nentH.  Of  this  tho  several  varieties  of  fusible  metal  are  a 
good  examjile,  for  tliey  have  melting  points  nmoh  below  those 
of  their  ccmstitucnts.  Mercury  has  tlie  i>roiw?rty  of  dissolving 
many  of  the  metals,  and,  after  the  lapse  of  a  little  lime,  of 
entering  into  a  loose  or  finn  w>mbiuation  with  them  ;  thus 
when  palladium  is  rubbed  up  with  mercury  it  is  at  first 
(lissohed,  but  very  s|)eedily  a  solid  compound  is  formed, 
with  the  evolution  of  a  very  sensible  amount  of  heat,  and 
so  the  amalgam  seta.  The  compound  thus  fonned  is  not 
easily  l«roken  up  again,  Imt  in  the  case  of  ctipper  it  is 
different;  in  the  well-known  Sullivan's  amalgam  the  mercury 
originally  mixed  with  the  precipitated  copper  is  set  free  under 
the  inriuence  of  heat,  and  the  mass  again  becomes  plastic  ;  left 
at  rest  again  for  a  time  it  recdmbines  and  the  amalgam  seta 
again,  this  process  admitting  of  indetinite  repetition. 

This  property  of  softening  under  the  influence  of  heat  is 
shared  by  many  amalgams,  but  for  the  most  part  they  set 
tigiun  almost  instantly. 

When,  instead  of  a  simple  metal  like  copper,  a  mixture  of 
a  number,  such  as  tin,  silver,  and  copper,  or  tin,  silver,  and 
gold,  l>e  taken,  the  mercury  at  first  dissolving  them  brings 
them  into  intimate  relation  with  itself  and  with  one  another, 
just  as  melting  would  iuive  done,  and  then  they  combine 
with  greater  or  less  speed,  according  to  the  particular  metals 
imd  the  proportions  in  which  they  are  present ;   thus,  some 
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form,  or  six-aided  plates,  with  very  appreciable  intervaU 
between  them. 

This  13  tlie  renaon  why  an  ftraalgam  left  by  the  burnisher 
with  a  bright  surface  acquirefi  a  mat  surface  when  it  is  set ; 
and  as  this  change  tnkea  plnce  not  only  upon  the  free  aurfiice, 
but  iilao  on  those  surfaces  which  have  been  squeezed  against 
g^lnss,  it  follows  that  there  is  a  less  perfect  adaptation  aft^r 
setting  has  taken  place  than  tliere  was  when  it  was  left  at  firet. 

The  size  of  the  crystals  is  little  iutlueuced  by  the  proportion 
of  mercury  present,  but  it  ilitfers  gi-eutly  in  diffei-ent  unialtrauis ; 
t'isUrU  pnrihxiH^  the  smaller  the  crystals  the  better  the  aniul^im 
ehoiild  be. 

Heat  causes  their  immediate  formation  in  on  anuilgam  in 

%«-hich  it  would   otherwise  take  son»e  houra  ;  heatinj^   a   slab 

rtlrcftdy  crystnlline  causes  the  disappoanuice  of  the  crystals,  but 

tliey    almost    immediately    reform.      Whether   the   setting  of 

overy  amalgam  ia  a  process  of  crj-sulliaation  is  a  |>oint  nut  yet 

settled  ;  it  would  seem  probable  that  it  is.     And  if  an  amulyam 

.^hich  becomes  notably  crystullino  be  packed  in  hot,  so  that 

tlje  crystals  form  at  uuce  and  it  sets  at  once,  and  the  burmshing 

^^  continued  as  it  :sets,  a  much  better  surfaoe  and  better  edge 

n,<^<*r**^'**"  '*  obtainetl,  for  under  these  circumstances  the  large 

^^-^n-""^*'**®^  crystals  are  no  Kniger  apparent  and  do  not  reform. 

There  are  defects  to  which  all  imialgums  are  ojjcn,  and  as 

y0t^  there  is  a  good  deal  that  ia  imperfectly  uudecstood  iu  their 

^^Ijfiviour. 

jfc  woald  be  impossible  to  enter  at  any  great  length  iuto  the 
cl>^^*'*^"  ^"*^^  I'bysinul  properties  of  amalgams  in  this  work: 
tb^y  ^"^"^  ***^*^'*  ^^'"'^  *"^b'  discussed  by  me  elsewhere  (');  but 
tU&^^  *^  ^^^  '®^'  characters  shareil  by  all  of  them  which 
^i»-e  mention  here.  DissatiHfied  with  the  amalpims  then  iu 
I  in  1  J  2  undertook  an  extended  series  of  experiments  with 
the  •*^'^^  <*^ 'determining  the  real  sources  of  failure,  aud  was  led 
to  tt»«?^*;^"*^l^«*ioii  that  chemical  action  on  the  alloy  had  little 
or 
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„.  iat>*'*"*^  ^  ^^  with  it,  but  that  amulgams  at  no  time  form 
perf*-'*^^  l''%'8.  Every  one  of  those  which  were  stihmitteil  to 
expf'^'^j*^"*^  <;ontnicted  as  it  became  hard;  some  very  greatly, 
othe»*^      *'***'  ^"^   »t>H  all  contracted  to  an  extent  that  must 


()»     *^Vion*  .^T/f^*  ^^    I'hvpical  ami   Cbomit'dl    Proiwrties   df  Amalganu. 
Tnmi?'»*'  ^*»"utoU,gical  Society,  Murcli.  1872.  1895,  uid  1896. 
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i\wr{]  tbp  preservation  of  coiitnot  all  round  the  circumference 

"ftlM?  [>lug.  But  tliiH  contraction  Ijikes  place  with  the g:reftt<?8t 
nn»tlity  in  tbo  Hrnt  few  hours  tifter  the  ivmaJ^ani  has  been 
mivA  lip,  and  suhHcquuntly  is  slight  in  amount,  though  it  is 
ntit  completed  fi-ir  twelve  houp*.  Hence  we  may  partly 
orer  the  difficulty  by  eniployiiig  »u  lunalyam  which  sets 
vith  preikt  mpidity,  such  08  palladiutn.  In  using  thifi  metal 
iii  im  nnmlgnni  the  j^catcr  part  of  the  shrinkage  is  over  befoits 
the  plu>!  i«  completed. 

•ifiifral  exi.»oiicncc  had  already  shown  that  of  all  amaljLrama 

ID  utt,  [(nllndiuui  was  decidedly  the  best,  and  it  wiut  exceedingly 

«ti»factor\'  to  find,  in  my  experiments  on  this  matter,  tliat  it 

»lisj)|fivcd  Ie**8  fshriukajre  than  any  of  the  othei-s.      fiut  r>f  the 

uuQitToiLS  other  anial>;iimH  Kubiiiitted  to  e.\))eriment  there  was 

M  one  which  did  uot  contract  markedly  as  it  hardened ;  so 

that  titpy  roust,  one  and  idl,  d  priori.,  ho  pronounced  imrcliahle. 

h  wK'tued   that   the  addition   of  platinum   to   silver  and   tin 

wnaljrrtms  greatly  hastened  their  Hettiug,  whilst  the  aildttion 

^  gold  lessened  their  contraction  ;  there  is,  however,  a  Hmit 

Bo  the  quantity  of  gold  which  can  be  advantageously  added, 

inasmuch  uk  it  eventually  int4,'rfere8  with  the  complete  setting 

"' tile  ciiiii|K>und  ;  but  suhsenuent  researches  have  sliowu  that 

'*'*  *t*tement  tjuite  so  simple  a.**  this  is  of  universal  applicability. 

'Hiore  IB,   however,  another  fault  passesaed    by  amalgams, 

'oich  wiia  pointed  out  by  Mr.   Kirby  ;  imt  only  do  they  con- 

''^t.  but   they  often   undergo  considenible  cliunges   in  form 

**  'hey  haaiJen.     Thus,  he  found  that  on  moulding  specimens 

^^  i^inalgaius   into   the   form  of  loug   bars,  with   a    view  of 

'"«a*ttjnq|f   their    longitudimU    contnu,'tion   by   a   micrumetcr 

*^*v.  in   some   iustauces   it  was   impossible   to   replace   the 

"Jile  in  the  little  trough  used  for  the  purpose. 

rfoin   riirioua  grounds,  it  might  seem  wivisable  to  use  qb 

p^U»  mercury  aa    possible    in    mixing   up  an    amidgatu,   and 

^*^  tlw  mcwt  diir.dtle  plugs  wnuld  be  made  in  this  way  ;  but 

^^  bhould   be  mentioned   that  in  Mr.   Kirby's  hands  the  bars 

^^Uch  fthuwed  the  greatest  alteration  in  form  wei-e  those  which 

Iwen  nii\cd  very  dry. 

'Tlte  experiments   whicli  I  made  were  in  the  first  instance 

<!^nJucted  by  tilling  teeth  out  of  the  mouth  and  immersing 

^«m  in  the  ink-pot ;    upon   splitting  them    subsequently    it 


1 


286 


A  SYSTEM  OF  DJ^XTAL  SUmSRY. 


was  found  that  with  the  exception  of  palladium  water-tiffht 
plugs  were  mrely  or  never  ohtaiiicfl.  But  Jia  tbis  method 
gave  no  means  of  coiuf»urinH  the  results  with  one  another, 
it  WAS  soon  abandoned  in  ifAvour  of  the  plan  of  taking  the 
specific  gra\-itie8  on  first  mixint;,  and  then  at  intervals  until 
the  amal^;am  !uid  sot.  This,  which  was  don«  by  n»eaa»  of 
a  very  delicate  chemical  balance,  with  the  observiiuce  of 
ever)'  precaution  against  en-or  which  occurred  to  me,  in  the 
way  of  the  olisonance  of  oonKtant  temperature,  the  use  of 
an  excec'iii^tjly  fine  wire  for  susixmsion,  <tc.,  afforded  a  means 
of  comparing  the  contractions  of  difiercnt  compounds,  and  of 
the  same  compound  used  in  different  ways.  More  recently 
Dr.  St.  George  Elliott,  adopting  the  same  method,  has  carried 
out  a  far  more  extended  scries  of  experiments  upon  al>oat 
forty  of  the  comixfunds  most  commonly  in  use  (IVjtns.  Oilont. 
Soc.,  Feb.,  18.S4).  He  finds  that  almost  all  contract,  Fletcliers 
*' expanding"  amalgam  included,  unless  this  last  was  used  very 
dry  J  but  with  palladium  he  did  not  expenmeiit,  nwin^r  to 
dithculties  in  the  way  of  mnkinjj  it,  with  its  quick  setting, 
com]}are  with  his  other  experiments. 

There  are  some  factors  which  render  it  probable  that  the 
results  obtained  arc  all  more  or  less  wrong,  but  up  to  n  certain 
point  the  reaulta  may  be  fully  relied  upou  as  indicative  of 
important  facts  as  to  the  relative  shrinkages ;  one  thing  which 
prolwibly  upsets  the  accuracy  of  all  the  doterminutions  i«  that 
amalgams  give  out  heat  as  tliey  sot,  and  this  in  very  varying 
degree,  and  they  many  of  them  set  very  (|uickly.  The  first 
weighing  must,  therefore,  be  performed  pretty  rapidly,  and 
thus  it  is  impossible  to  give  time  to  ensure  the  temperature 
ftf  the  interior  of  the  mass  being  at  exactly  the  same  puint 
as  that  of  the  water.  In  Pr.  Elliott's  paper  will  l»e  fouctd  a 
good  deal  of  valtmble  information  as  to  the  strength  of  the 
roriouB  amalgams  when  made  into  disks  of  uniform  ftize  and 
shape,  and  it  is  most  clearly  Ijronght  out  that  no  gcnenil 
law  can  be  laid  donn  as  to  the  ])roportioa  of  mercun*  to  be 
used,  as  difterent  com|>ound3  behaved  their  Iwst,  some  with 
with  little,  some  with  much  ;  it  was,  however,  unusual  for 
very  dry  amalgams  to  give  results  satisfactory  in  respect  of 
fihrinkago. 

Another  curious  result  was,  that  there  often  appeared  to  be- 
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ft  alow  cliAUj^e  going  on  in  bulk  for  a  lon^  time  after  appiirent 
settinj^,  thnt  is  for  rlaya  nnd  even  weeks  ;  but  I  etroi»gly 
sueiject  an  experiuioutal  error  in  these  minute  estimations  of 
chancer  not  fVom  any  inherent  impi^obability  in  their  occiin*ence.. 
but  from  thttir  minuteness,  wliicb  lipproacheii  the  limits  of 
sensibility  of  any  biihince  which  couKl  be  employed. 

Accepting  the  fact  that  Homc  liegree  of  contraction  ha.s  t<> 
be  reckoned  \vith  in  all  amalgams  except  porhapH  pttlUidium, 
T  have  recently  devoted  a  j^ood  deal  of  time  to  experimenting 
in  the  direction  nrminimising  it. 

If  amalgams  are  to  be  used  in  a  thoroughly  plastic  condition — 
fttul  if  they  cannot,  half  their  aBcfulness  is  gone — Dr.  Bunwill's 
method  gives  in  my  hands  the  best  result  of  any  of  tliu 
accepted  nietho<]»  of  manipidatiou. 

In  it  the  amalgam  is  placed  iu  the  cavity  in  a  fairly  plastic 
condition,  and  each  successive  addition  is  squeezed  hani  with 
(dedgets  of  bibidons  paper,  the  expressed  more  fluid  i«>rtious 
being  removed  before  the  next  piece  is  added.  In  the  adoption 
of  this  method,  by  the  time  the  filling  i&  complete  it  is  very 
firm,  and  sets  as  quickly  as  that  particular  amalgiuu  will. 

losing  in  this  way  a  faiHy  (quickly  setting  amulgam 
{Eckfeldt  and  Dubois  standard  amalgam — silver,  52 ;  tin. 
40*60  ;  copper,  3  ;  gold,  4*40),  I  have  got  very  good  results 
as  to  wttt«r-tiglitness.  But  still  the  results  were  not  absolutely 
good,  and  I  found  that  the  only  way  in  which  I  could  abso- 
lutely secure  an  ink-tight  plug  wrjs  by  employing  fragments 
of  old  fully-set  amalgam,  Htrongly  heating  tbeni,  and  at  once 
packing  them  in  with  hot  iustnimenta. 

Killings  so  made  ai*e  water-tight,  and  retain  their  burnish 
u.(t42T  they  have  set,  but  the  i>rooess  is  so  difficult  iu  the  mouth 
that  its  practicai  utility  is  not  great. 

I  then  found  that  I  could  get  nearly  the  same  results  by 
using  freshly-mixed  amalgam,  and  heating  each  [»iece ;  but 
here  again  the  dilliculty  wils  almost  us  great. 

My  next  step  was  to  employ  a  mix  Lif  frosh  amalgam,  and 
to  rub  up  with  this  some  old  reheated  amalgam  ^luickly  ;  in 
this  way  a  mas.s  can  Ite  got  which  will  set  rapidly  under  the 
operator's  hands,  but  yet  not  so  rapidly  as  to  prohihit  its  use 
in  ordinary  cavities  :  the  larger  the  pruportiuu  of  the  old 
to  the  new,  the  more  quickly  it  will  set.     A  convenient  way 


A  SYSTEM  OF  DENTAL  SUmSBrl 


ol  using  this  quick-setting  ama]gam  is  to  mix  u])  a  quantity 
of  anijilgam  (say  standard  ainul^'aiu)  to  a  moderately  plaatic 
condition,  spread  it  into  a  thin  layer,  and  when  it  haa  Bet, 
break  it  up  into  coarse  powder  in  a  mortAr. 

About  nne-fourth  part  of  this  is  mixed  with  frosh  fillings, 
heated  in  a  spoon  when  wanted,  and  (piickly  rubbed  up  with 
mercury  ;  or  tlie  old  and  the  new  may  be  kept  separately  and 
mixed  in  the  piijportions  desired  at  the  moment ;  with  a  little 
practice  this  can  ensily  be  used  in  most  places,  and  I  have 
practically  emjiloyed  it  for  some  time  jiast  with  far  better  results 
than  I  ever  obtained  by  older  and  less  troublesome  methods. 

Ujjoii  the  whole,  I  am  convinced  that  unless  some  new 
departure  in  the  matter  of  amalpam  Is  taken,  it  is  not  possible 
to  get  the  very  tineat  results  of  which  they  are  capable  without 
a  degree  of  rupidity  in  setting  that  is  at  leiwt  inconvenient  ; 
the  amalgam  should  do  its  setting  actually  under  the  buniisber. 
It  need  liardly  he  pointed  out  that  this  is  a  strong  indtcatiun 
for  filling  up  at  least  a  lar^re  proportion  of  the  cavity  with  an 
osteoplastic,  and  so  minimising  the  amount  of  the  changing 
amalgam  ;  the  osteoplastic,  wo  know,  will  not  shrink  or  otherwise 
alter. 

The  resiilts  with  the  aid  of  heat  which  I  arrived  at  through 
my  oliservationa  upon  the  crystallisation  of  silver  and  tin 
amalgams  have  been  to  some  extent  anticipated.  Years  ago 
Mr.  IVideckcr  fiointcd  out  some  of  the  advantages  to  be  gained, 
but  his  observation  hccuih  to  have  fidten  stilMwrn  ;  more 
recently  Dr.  Otolen^ui  recommended  working  in  bits  of  old 
heatud  amalgam  to  hasten  the  setting  of  the  surface  of 
an  amalgam  tilling  inserted  in  the  ordinary  way. 

Mr.  Kiiby  is  of  opinion  that  in  an  amalgam  filling  inserted 
ill  the  ordinary  way,  there  is,  owing  to  the  pressure  exercised  in 
putting  it  in,  an  unequal  distribution  of  the  mercury  through 
the  mass,  and  that  this  rearranges  itself  even  after  the  setting 
of  the  amalgiun,  and  becomcR  ei|iial.  To  this  rearran;;ement  he 
attributes  the  warping  which  has  been  observed  as  taking  place 
long  after  setting,  and  in  order  to  obviate  it  he  advises  using 
u  soli  mixture  with  as  little  pressure  as  possible  for  the  first 
portions  of  the  cavity  and  tinishiiig  with  much  drier  amalgian  ; 
in  this  way  he  expects  to  get  from  the  first  a  more  equal 
distribution  of  mercury  in  the  filling,   but  in  my  hands  the 
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lit  io  got  ia  not  so  ;;oo<i  aa  that  by  Dr,  Bonwill's  mode  of 
tioti- 

•^  ]<reut  deal  lias  lieen  written  abont  the  teudency  of 
*^*»Algiim  to  asaume  a  splieroidiil  Hhape— there  is  not  a  jot  of 
•*"idiaico  that  it  does  so — and  it  uppeare  to  me  to  be  merely  a 
P'^Uiri  reaiiauiug  of  the  loosest  chanicter,  such  as  we  often  have 
^  rpgret  in  tlental  literature.  What  real  obscrvntiona  do  exist 
upon  the  subject  iire  to  the  eflect  that  it  does  nothing  of  the 
kind. 

Dr.  Black  h^is,  however,  recently  discovered  a  very  curious 
^Utd  interesting  property  of  amalgams  ;  he  finds,  that  though, 
WtiliJce  a  boft  ujetiil  like  lead,  they  cannot  be  indented  or 
^tered  in  form  by  immediate  force,  yet  that,  j^ven  the  element 
of  time,  they  do  change  under  pressure  without  any  crushing 
*»r  lirt^uking. 

This,  which  ho  terms  "  flow,"  is  best  seen  when  a  piece  of 
fully-set  amalgam  is  placed  under  spring  pressure,  by  which  a 
sulmtance  as  soft  as  dentine  can  l»e  squeezed  into  it.  In  the 
form  in  which  I  confirmed  his  experiment,  a  piece  uf  platinum 
wire  was  placed  under  a  strong  spring  on  the  surface  of  a  fiat 
pi©c4;  of  amalgam  ;  after  a  couple  of  days  it  was  foimd  to  have 
produced  a  linear  depression,  very  bright  and  ix}|ishod. 

•  'hig  thifi  depression  with  a  glass,  it  was  found  to  bo 

loi  -  lly  striateil,  the  striations  being  due  to  the  marks 

oo  the  wire  which  had  been  left  when  it  was  drawn  down ; 
the  hard  anmlgaro  iiad  taken  a  mould  of  the  wire  of  an 
rtitude    luid    beavity   far    beyond    tluit    which    fresh    soft 
will  -f  indeed  a  check  experiment  with  soft  amalgam 
after  it  wa.s  set,  not  a  trace  of  the  striation.      This 
atgnio  is  on  indication  for  the  use  of  an  amalgam  which  will  set 
under  the  instrument  :  on  my  old  reheated  amalgam  I  could 
get  and  keep  this  striation,  which  wns  so  fine  that  it  was  not 
noticeable  to  the  naked  eye  upon  the  wire  itself. 

Dr.  Black  ("Dental  Cosmos,"  Dec.  1896),  has  performed  a 
a  number  of  experiments,  upon  what  has  been  termed  the 
"  ageing  "  of  amalgam.  By  this  is  meant  the  curious  fact  that, 
stx  regards  expansion  or  shrinkage,  the  same  sample  of  alloy 
MTill  he  found  to  give  different  results  according  i^  it  is  iised 
nil  ^<  My  cut,  or  after  the  lapse  of  some  time  tho  change 
Ih  -  ..:  direction  of  greater  shrinkage. 
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This  wrts  found  not  to  depend  on  oxidation  nor  on  any 
of  e.vpoauj'o,   and  when   the  alloy  was  kept  in   the  ingot    ^  ' 
"ageing"   occurre<i  ;    but   heat  (boiling   water)  utfoctetl  tf-*' 
result  in  a  few  minutes,  and  a  temperature  of  1*J0  K.  produce^ 
it  in  four  days,  while,  on  the  utiier  bund,  u  temperature  lielo** 
freezing   prevented   its  occurrence.     Alloys   kept  ia  a  Wftra^ 
room  undoi*;:?o  the  change  slowly^  and  it  ib  noteworthy  that; 
coincidcntly   with   ttie  change  in   shrinkage  there  is  a  uotfi-  . 
worthy  change  in  its  working  properties,  frush  cuttincs  (silver' 
65,  tin  35)  working  harshly  and  hardening  quickly,  while  th*t 
which   had   '*  aged  "    worked   more    smoothly   and   «et   more 
alowly. 

But  an  alloy  containing  75  per  cent,  of  silver  or  more  cannot 
be  Diado  to  shrink  by  ageing,  though  its  initial  expansion  can 
be  greatly  modified.  The  beat  alloys,  however,  are  those 
containing  from  65  to  75  per  cent,  of  silver,  there  lieing 
objections  to  the  higher  percentages.  By  annenling,  on  alloy  of 
70  per  cent,  silver  can  be  brought  to  a  point  at  which  neither 
initial  expansion  nor  ultimate  shrinkage  occurs.  Unfortunately 
it  doea  not  stay  at  this  state,  but  after  the  lapse  of  time 
Bhrinks  more.  It  seems  jirubahle  that  the  force  eniployeri  in 
cutting  the  amalgam  up  from  the  ingot  may  alter  the  physical 
condition  of  each  piu-ticle,  and  that  a  eubsetiuent  annealing 
may  undo  tliia  Cdini^'naatjonj  or  whatever  tl»e  etfect  may  l>e. 

For  my  own  part,  1  havi*  .'«»me  distrust  of  experiments  which 
show  expansion  first  and  slirinkage  alterwanis;  not  that  it  is 
not  real,  but  that  inasmuch  as  every  amalgam  heats  iu  passing 
from  the  plastic  to  the  solid  stJite,  it  is  extremely  diflicult  to 
eliminate  this  elfect,  and  to  detenuine  whether  the  expausiun 
bo  merely  caused  by  heat,  or  whether  it  be  independent  of  heat. 

In  my  own  earlier  experiments,  made  some  twenty  years  ago, 
r  found  it  aUsolutely  iiupossilile  to  determine  with  accuracy 
the  expansion  or  cimtraction  of  very  nipidly  setting  amalgnnis 
on  accumit  of  thin  inevitable  expansion  by  hejil ;  lUid  1  exj^ect 
it  would  be  found  that  an  nnmlgam  in  a  state  to  set  quickly, 
and  the  s.ime  in  a  state  to  set  slowly,  would  set  free  the  same 
amount  of  heat  in  the  long  run,  only  in  the  one  case  it  would  be 
very  apfiareut,  and  in  the  other  its  effect  would  not  bo  noticed. 

But  in  some  cases  tho  shrinkiige  occurs  first,  and  th(» 
expansion   afterwards,    accoixling   to   Dr.    Black,   and   this  of 
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coAinu  c.in  hardly  be  eipliuned  on  the  hyiK)tbesi8  of  lieat  set 

So  fiu-  from  becDiniug  simple,   the   more   the    subject   is 

"'  I.  the  uiore  complex  does  the  problem  of  getting  a 

^  iin  become.     I  note,  however,  that  Dr.  Black  iiielines 

*<■  the  belief  expressed  by  me,  that  the  best  results  seem  likely 

^^  ji;ot  with  an  alloy  which  sets  with  incoiiveniout  rapidity, 

''ft   ivhich  when  it  leitves  the  openitors   liandes  Is  fully   set. 

•iM  ajimlgum   may    be  composed   of    silver  ^Jf),  tin  35  parts, 

•"d     x{   iisjod  frushly  cut  (not  annealed  or  altei*ed  by  time), 

^Und  in  a  mortar,  worke<l  till  )>lastic  in  the  hjiud,  and  the 

•*t»OBa  of  mercury    wrung   out,    Dr.    Bhick  says  that  it  will 

&^e    good  rev^ults. 

*  <»  this  formula  bo  has  added  gold,  platinum,  and  various 

otlk^^  metals,  but  his  cipcrimcnta  on  this  head  are  not  complete 

[*ot-    cjonelusive ;  but  ^old  seems  bcneHcial,  as  does  copper.    Zinc 

*^ocidod]y  to  be  added  with  caution,  aa  it  ^vch  curious  imd 

*iittlou3  results.     An  alloy  of  silver  685,  tin  25-5,  gold  5, 

1,  (ins  however  promiiied  well. 

■*-^ismis8iti|jr  the  must  serious  defect  of  amalgams,  viz.,  that  of 

'^  *  ^jre   to   iii*oduce   a  water-tigJit   plug,  some  of  their   other 

^Ytcomings  may  be  touched  upon,  such  as  their  tendency  to 

fciuselves  discolour,  and  also  to  stJiin  the  tooth.     (Jivcn  the 

leauiul^rani,  the  discoloration  is  greatest  when  much  mercury 

■v«  been  used  ;  but  palladium,  wliich  combines  with  a  very  large 

"■^^ount  of  mercury,  gets  very  black  itself,  but  does  not  stain 

*^«  dentine  at  all  ;  copper,  which  takes  up  fur  less,  stains  the 

^^*oth  deeply.     The  obsolete  amulguiiis  nuwie  by  filing  up  silver 

'^ins  ftUo  stained  the  tooth  deeply,  tind  the  cadmium  amalgam, 

'Xl  one  time  intro«iuced,  stained  the  tt>oth  a  deep  yellow  colour, 

thereby  demonstrating  concltisivLdy  tliat  the  staining  was  due 

lo  the  fommtioii  of  the  sulphide  of  the  mclal  in  the  substance 

the  dentine  ;   and   although  they  are    most  of  them  hard 

lOugb  to  resist  wear,  yet  they  are  brittle,  so  that  the  edges 

*ire  prone  to  chip  away. 

The  drier  most  amalgams  are  used,  the  better  they  will  kee|> 
their  colour;  yet  the  instance  of  the  cadmium  amalpara  would 
go  to  show  that  it  is  not  so  mueh  the  mercuric  sulphide  aa  the 
sulphides  of  the  other  metals  which  cause  the  discoloration 
of  the  tooth. 
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Tlie  pn^sonoe  of^olrl  and  platinum  seem  advantaffcotis 'both 
iri  rosjit'ct  «if  the  nmnlgam  keeping  its  own  colour  and  not 
stnitjiutr  tlie  tooth, 

MuL'ii  u\;\y  bo  done  to  prevent  tbia  staining  by  Ihiin^  the 
Tfivity  Mjth  ill!  oKti?oplrt8tic,  but  vaniiahinir  does  verj  little  pc>od. 

\  'ojipcr  aniiil|.'niii  it*  the  voret  offender  in  this  respect,  but  it 
is  BO  iisffiil  in  Diany  plnct^s  that  its  use  is  not  Irkely  to  be 
ubLindoiu'd.  It  anawcra  admimbly  in  most  cavitiea,  apeciallj 
in  ifiiliirtn's  tteth,  and  seems  to  lead  to  some  liardeiiing  and 
MtGiilissition  of  tlie  suiTOitnding  dentine.  It  answers  less  wetl 
in  cavitiew  against  the  gum,  where  it  ofteii  wastes  rapidly. 

Tliore  is  no  atnalt;am  in  ordiuaiy  use  of  Buch  toaghneaa  that 
its  lmI^ph  u:iii  safely  lie  left  thin,  as  the  edges  of  a  gold  filling 
may  l>e  ;  the  edges  of  the  cjtvitj  Hhoidd  be  so  formed  that 
nothinjr  like  a  ftfftther  edge  should  be  left,  and  if  this 
precaution  Ite  neglected,  the  edges  of  the  amalgam  will 
Inrallibty  bntik  iiway  and  leave  a  crevioe  likely  to  leak.  But 
iiintilL'anis  dillVr  niut-h  in  their  strength  ;  here  again  the 
n  i1m<  ti   11    uf    till'    incrcnr}'    to    moderate    amount    ia    usually 
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of  the  neceasity  of  paying  much  attentiou  to  the  dicta  of  the 
writers,  iinti  it  in  at  Itnist  cui'ioua  that  these  gentlemen  aeo  nob 
one,  or  two,  or  tlifee  cjuies,  Imt  they  see  them  hy  dozens, 
though  other  practitioners,  seeing  at  least  as  many  patientH, 
but  handicapped  hy  the  habit  of  scientific  accuracy,  never  see 
one  at  all. 

Some  years  ago  it  was  alleged  that  the  use  of  red  rubber  for 
plates  had  in  tiuiuerouH  instances,  within  tlio  experience  of  a 
Biugle  hoBpitul  physician,  produced  salivation  and  other  uuto- 
wani  results.  The  Odontological  Society  of  Great  Britain, 
i-ecoifuising  the  great  iuiportaiice  of  ascttrtainiujic  whethor  this 
belief  was  true,  sent  out  a  circular  inquiring  fix>m  all  its 
meuibei'S  whether  they  had  ever  had  reaiion  to  suppose  that 
such  u  result  liad  cooie  under  their  personal  notice.  The 
outcome  of  this  collective  invetitigntion  was,  that  not  a  single 
instance  could  he  found  in  wliich  there  was  the  least  ground  for 
accepting  the  conclusions  of  the  writer  alluded  to^  and  it  was 
clear  tliat  he  had  accejtted  evidences  of  ordinary  inBammatiou 
arising  from  irritations  of  the  most  familiar  kinds, such  as  want 
of  cleanliness,  etc.,  for  the  effects  of  a  speciHc  poison.  The 
fallacy  of  poxt  hoc  ergo  propter  hoc  runs  through  almost  all  that 
has  been  written  on  this  subject,  even  where  there  is  not  actual 
carelessness  of  observation  or  recklessness  of  assertion. 

Moreover,  if  mere lu^'  does  escape,  it  is  in  ipiantities  inappre- 
ciable by  the  finest  chemical  balance. 

A  few  cases  have  occurred  which  have  attained  to  a  degree 
of  notoriety  whicii  reuders  it  desirable  that  they  should  be 
noticed  here.  In  the  **  Medical  Union  of  New  York,"  Jan.,  1873, 
a  case  is  related  which  at  the  time  attracted  much  attention. 
A  lady  in  good  health,  free  from  strumous  or  syphilitic  taint, 
bad  arsenic  applied  to  an  exposed  nerve  ;  it  was  removed  next 
day,  but  after  a  week  of  pain  she  sotight  the  advice  of  another 
dentist,  who,  finding  the  nerve  dead  in  the  one,  but  alive  in 
the  other  root,  cautiously  applied  it  agmn.  At  thai  tirne,  /tow- 
ever,  he  had  noticed  that  fomr.  erfofiation  of  tfu^  anteritfr  v^ail  of 
it*  sttfJctt  watt  cfmimenciTiff.  Three  days  afterwards,  tlutngh  the 
parts  around  wei'e  then  exquisitely  tender,  ho  filled  the  tooth 
with  amalgam.  A  period  of  intense  suffering  followed  ;  she 
became  prostrate  with  huctic  fever,  imd  was  at  times  delirious  ; 
pus  oozed  from   the  sockets  of  the  teeth,  wliiuh  all  became 
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loose,  80  that  several  were  removed  without  the  use  of  aoy 
forceps,  and  mingled  pus  and  Bfdiva  were  constAUtly  uozing 
from  the  month.  As  tho  piitieut  was  evidently  in  j^reut  dtin>;er, 
tlu;  whole  lower  jaw  was  removed,  the  periiistoiiin  being  wire- 
fully  prt'served.  The  patient  rapidly  recovered,  nnd  in  the 
space  of  six  mouths  a  new  jaw  fortutd,  which  was  firm  enough 
to  allow  an  artificial  denture  to  l>e  inserted. 

There  hardly  seems  a  possibility  for  doubt  that  in  this  case 
the  osCK|u'  of  arsenit;,  known  to  have  <.K.Turred,  was  followed  hy 
extensive  acute  necrosis,  and  it  seems  hardly  credible  that  the 
medical  attendant,  as  well  aa  several  dentists,  should  have 
adopted  any  other  view  ;  yet  it  was  confidently  set  down  as 
a  case  of  mercurial  salivation,  caused  by  the  amalgam  filling. 
This  diagnosis  was  based  largely  on  the  occurrence  of  salivati<»n, 
ignoring  the  familiar  fact  that  there  is  always  a  profuse  flow  iu 
any  acute  itilhunniation  in  the  njouth,  and  the  still  more 
significant  f^ict  tliut  conunencinu^  exfoliiition  had  been  noticed 
prior  to  the  insertion  of  the  tilling,  at  which  time  there  was 
excruciating  tenderness  around  the  tooth. 

The  foregoing  case  i  have  (quoted  at  some  length  as  being 
a  fair  sample  of  the  sort  of  evidence  that  we  are  often  asked  to 
accept  as  pri>of  that  amalgams  do  all  sorts  of  mischief:  it  so 
happens  that  it  was  reported  in  suHicient  detail  to  allow  of  our 
forming  our  own  ojiiuion  iijiou  it,  but  it  more  commonly  hapftcns 
that  the  report  i«  so  imiiurfect  that  the  data  for  a  conclusion 
are  really  not  there :  but  even  in  such  there  arc  often  little 
pieces  of  internal  evidence  which  load  one  to  doubt  the  compe- 
tence of  the  reporter  to  form  a  just  opinion  ;  indeed,  1  may 
say  that,  having  given  close  uttention  to  every  instance  known 
to  inc  of  alleged  mercurial  influence  from  im  amalgam  filling, 
J  have  never  met  with  one  single  accoimt  which,  upon  internal 
evidence,  appeared  to  me  to  be  worthy  of  any  particular  con- 
sideration. 

Without  going  so  far  as  to  say  that  it  is  a  physical  impossi- 
bility that  au  amalgam  should  exert  the  eftects  of  mercury 
upon  a  person  in  whose  mouth  it  has  l>ccn  placed,  it  may 
s;ifely  be  said  that  clinical  experience  is  whtilly  opposed  to  such 
au  idea,  and  that  I  pcr80iiall3'  have  never  read  of  any  case 
which  would  even  tend  to  make  mo  suspect  its  having  exerted 
any  baleful  influence.     Indeed  I  may  go  so  far  as  to  say  that  a 
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(^M^eful  penml  of  tbe  papers  of  thofie  who  have  udvooated 
»  contrary  opinion  liiis  doiio  muoh  to  convince  nii?  that  it  never 
Jwea  happen,  ami  I  venture  to  prtKlict  that  witli  the  {wivimcc 
■■T  lUterftl  edtictitjon,  which  will  enniire  to  the  dcutidt  some  dngroe 
'>f  luipiaintiuicc  with  collateral  subjects  such  ii»  ]»h}'sio8,  cheinis- 
t*7f  i^uiX  Iherapoutics,  we  shall  hear  uo  more  of  tliis  liugbeiir. 

Pdllndiiim  is  the  host  of  all  anialgama  when  it  is  quite  out  of 
n;^ht,  Hu  that  its  blackness  is  of  no  iniportunce,  its  greatest 
**»efulneffli  beinjj;  in  tolerably  Btronj;-wallc<i  cavities  which 
ooulii  l>c  well  filled  with  gold  but  f»>r  an  inacccsaUiiliiy  which 
*ould  rcuilcr  it  necessary  to  cut  away  the  tooth  lai^ely,  or 
*wuld  render  the  packing  of  the  gold  so  difticulr.  that  a  filling 
*ould  Im.'  uhbkcly  to  be  made  perfect  ;  in  the  SJime  way  it  fills 
*  *»«fful  place  where  the  ditheulty  of  kcejnng  tlic  cavity  dry 
}^^f^  i»  really  very  great. 

Hilt  it  hiLff  line  drawback  which  should  be  remembered  :  it 

■^^Xa  to  expiuid  as  it  sets,  and  will  often  cleave  i»tf  a  weak 

'<  of  ena[[icl,  i)0  that  the  caution  given  as  to  leaving  thin 

1  edges  applies  with  extra  force  to  palladium  ;  and  it  is 

"*'*>(>pUutblu  iu  a  good  many  cavities,  otherwise  well  suited  for 

tlgam  filling,  on  this  score. 

Samples  of  p/iltodium,  reputed  to  l»c  chemically  j»ui*e»  differ 

l^tod  deal  iu  their  behaviour  in  amalgamating  ;  some  unite 

^*"y  readily  with  tbe  mercury,  others  resist  it  for  a  time  and 

'*^«ii  unite  rapidly,  and  all  give  out  a  good  deal  of  heat  as  they 

*^t,     Somntimcrt  a  siuiiple  is  met  with  which,  if  left  at  rest  for  a 

*^*sw  mumentJi  Jifter  being  mixed,  actually  explodes;  but  what 

*i4ppcus  in  this  case  is  not  well  understood,  fur  althmigh  there 

*H  always  a  good  deal  of  heat  set  free,  it  would  not  be  sufficient 

to  voliitilise  mercury  in  the  middle  of  the  niiiss  with   such 

Suddenness,  and   it  has   Iwen  suggested  that  the  explosion  is 

'hio  to  the  setting  free  of  occluded  hydrogen,  of  which  (*a]la- 

diiua  i«  gree<ly. 

A  spi.'eut1  mortar  slionld  be  kept  for  palbidium  only,  and 
it  fucilituiea  Uio  mixing  if  it  is  not  too  carefully  cleaned,  but 
in  lei^  with  a  little  amalgam  adhering  to  the  glass  or  st^no- 
wate  ;  it  shttuld  be  mixed  with  a  largo  excess  of  mercury,  so 
lis  to  be  very  fluid,  an<l  the  excess  84ueezed  out  at  the  last 
nmnifnt  before  introducint;  it  into  the  cavity, 
Th»'   •■a\iiy  should  be  all  dried  out  and  absolutely   re^idy 
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Ijefore  the  amali^iiii  is  mi:^ed,  and  no  time  hat  m  ita  intPU^ 
ductimi,  tJie  mass  beinjj;  kept  in  motion  b}'  tolling  it  betwee^c^ 
the  (ingera  all  the  time  till  it  h  packed  in  ;  it  ahould  ceivse 
be  pliKitic  ill  three  or  four  minutes  at  the  liMigcet,  so  that  fbi 
filling  ia  hard  and  can  be  nicely  finished  at  the  time. 

No  time  should  be  lost  in  trimming  away  the  ovfrphib, 
if  there  ia  anj  delay  it  will  have  become  so  hard  &i  to  render 
thia  tronbltisome. 

And  ita  mpid  setting'  tenders  it  quite  out  of  the  qtietftUm  U 
Tiae  it  tu  any  other  than  a  very  plastie  condition,  so  that  w 
tpecial  directions  as  to  ita  Inaertiou  are  cidled  for, 

Sitmples  Avhich  set  slowly  an?  to  be  rejected,  ita  they  for  »oi 
re^on  laek  the  special  merits  of  palladiimi, 

A  few  yt>nrB  since,  partly  under  the  influence  of  Mr.  Flctchflij] 
who  did  much  ti*wards  the  improvement  of  amalgamB,  it  wi 
thought  necessary  to  use  moat  of  the  iimalgftmsj  otfier  than  th< 
already  mentioned,  in  a  very  dry  furm  ;  m  has  Itten  mentioiM 
before,  this  at  least  had  one  advama^t%  vit,,  that  this  aeeui 
the  minimum  uf  discoloration ;  and  Mr.  Fletcher  advised  thai 
the  mercury  should  be  weighed  ont»  imd  little  pellt*ts  fun 
in  an  almost  pulverulent  form  hy  pressintr  it  into  little  ivory 
moulds.     It    being   often    diHicult    to   convey    rhia    very   diy 
mnialguni  to  the  uavity,  several  instrunR'iits  were  flevi^ied  hy 
Mr.  Parkiuflon,  Dn  St.  (leor^'e  Elliott  uud  uUiiiXH,  Iv  m^et  tbe« 
diffii-nlfv  :  the  one  here  fitnired  terminatintr  in  a  fthnrf  rutwH 
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kft  iBtrnduotKl  in  succtissive  portiuntf,  pads  of  bibulous  paper 

V^uy  Firccd  iuto  it  from  time  to  time,  hy  wliich  aieaiiB  tUe 
num-urj*  is  to  n  preiit  extent  sr^ucezed  out  at  the  edges. 
ThtM.*  more  tlnid  |K)rtiona  wtiioh  have  thus  been  squeezed  out 
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amoved  and  more  pucked  in,  very  strong  pressure  being- 
*"^pIovc(i ;  find  as  the  tilling  iipproadies  completion,  its  surface 
**P»tK'ovor  with  u  sort  of  Rtpiee^'ee,  devisotl  by  E>r.  Bonwill^ 
*nicli  Consists  of  a  piece  of  velum  rubber  contained  in  and 
P^jecting  from  the  end  of  a  metal  tube. 


('}  AmatiL'^ni  earrier. 

C)  Am«Jg«ru  sqiirezcr».  after  Dr.  BuuwillS  patturu. 
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By  working  over  the  Rurfiice  with  this  itiBtrumcnt  mercury  is 
squeezed  out  ami  the  fillitip  becomes  hard  ulniost  itt  nnco. 

When  Or.  itouwill  ia  tilling  two  contiguous  eavitieg,  he  fills 
them  both  at  onc«  with  one  miuu  of  umolgiun,  at  the  cud 
cutting  away  tlie  excess  and  trimming  each  up  to  a  certain 
extent,  but  leaving  a  point  of  contact  wliere  the  two  are 
continuous  J  through  this  bridge  l»e  cuts  with  a  fine  saw  on 
a  subsequent  day,  but  tliere  seem  to  he  valid  objeutious  to  the 
adoption  of  this  eourso,  for  it  must  be  remembered  that  teeth 
have  a  small  degree  of  motion  in  their  sockets,  and  nib  upon 
one  another  so  as  to  wear  little  flat  facuts  where  the}'  touuh. 

HoiMie,  if  they  be  hold  together  by  a  bridge,  some  degree 
of  strain  will  be  put  upon  the  wfdls  of  the  cavities,  and  this,  if 
it  occurs  before  the  ]tlugs  are  ipiite  hanl,  will  have  the  effect  of 
making  both  a  littk*  luuse,  a  fact  which  will  become  apparent 
when  the  file  is  applied  to  cut  them  apart  j  this  has  happened 
to  the  writer  more  than  once,  when  tlie  hold  in  the  cavities  was 
but  Hlighr, 

With  tlie  exception  of  palladium,  no  ordinary  amalgam  filling 
can  be  finished  satisfactorily  at  the  same  sittmg;  it  should 
always  be  polished  with  sand-paper  disks,  etc.,  after  it  is  hard; 
upon  the  fine  finish  nf  its  edges  a  good  deal  of  its  dumbility  is 
likely  to  depend,  but,  at  all  events,  if  so  finished  it  will 
certainly  keep  its  cohmr  and  {wlish  far  Ijetter  than  if  this  is 
neglected  and  its  mat  crystalline  surface  left. 

After  making  a  large  nuojlx^r  of  experiments  out  of  the 
mouth,  and  comparing  the  results  &o  obcuiuod  with  the  opera* 
tious  performed  in  the  month,  Dr.  Honwill's  method  of  manipu- 
lation appears  to  have  nd  vantages  over  all  of  the  tithers. 
Dr.  Coffin  had  been  in  the  habit  of  practising  something  of  the 
same  kind  by  using  pledgets  of  gold  ur  of  Tin,  with  consitlerabic 
pressure,  wliich  absorbed  the  surplus  mercury;  but  Dr.  Bimwill 
has  carried  it  out  with  a  greater  thoroughness  than  any  other 
operator,  and  obtained  in  bis  own  practice  results  with  amalgam 
of  exceptiomxl  excellence. 

For  cavities  which  are  not  much  in  sight,  Dul>ois  and' 
Eckteldt's  Standard  Alloy,  manipidnted  in  this  way,  gives 
verj-  good  results;  it  sets  very  nipiilly,  but  does  not  keep  a 
good  colour,  as  it  contains  ct»pper.  Dr.  Bonwill's  amalgam, 
also  a  rapidly  setting  amalgam,  makes  good  fillings,   Imt  is 
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uot  quite  in  the  front  rank  iw  reuiinls  colour;  and  Welsh'* 
amalgam  is  also  an  excellent  o!ie.  Flt»tcher'»  ExtrajilrtHtic  or 
KxpfUKliii^'  AmalgMui  tnaki.-H  ^ood  HllinjL^,  but  the  colour  is 
not  fii-bt  ratu,  Klcrcher'H  Gold  and  l^latinurn  Alloy,  Davics* 
Amalpun,  and  Ash'ii,  l>eiug  !>errt»r  in  tlus  rcHiiect. 

Id  order  to  get  over  the  fact  that  sonic  of  tlie  liest  amidgams 
do  not  koi'p  a  yood  coh)ur,  it  has  been  prnposotl  to  form  the 
hulk  of  the  filling  with  such,  and  to  surface  it  with  thiu  wafer* 
of  an  anialgara  specially  go<>d  in  respect  of  kec|>inj:  its  colour, 
but  this  has  uot  found  unich  favour  in  every-day  practice. 

For  nu  account  itf  tliis,  as  well  as  for  much  information  upon 
the  snhject  of  anudnan^s,  t,ht»  reader  is  referred  ttt  Dr.  Foster 
Flagyl's  work  on  plaHtic  filHn«^s,  wliere  a  nnnihcr  of  formula*  tire 
given.  Eekfeldt  aud  Dubui»'  amalgam  is  a  favourite  one  with 
him,  in  positions  where  its  colour  is  not  a  diwidvantage. 

[u  the  iuHcrtion  uf  ihllicult  amalgam  tillings,  all  tlie  aids  to 
which  we  have  recourcie  for  gold  tillings,  such  as  matrices, 
platinum  pustB,  or  Hcrcws,  are  available,  aud  it  iH  sometimes 
iwlvisahlf*  to  leave  the  matrix,  which  in  such  a  case  should  bo  A 
belt  of  platinniu,  on  till  tl»e  next  day. 

Absolute  dryness  of  the  cavity  is  of  coxirsc  ilesirable,  and 
without  it  the  Hncst  results  are  not  attainable  ;  but  fair  resulta 
may  be  obtained  with  cure  and  rejieated  dryings  with  bitudoua 
paj^ei  even  in  ptaccH  from  which  the  absolute  exclutiiou  of 
moiBture  is  htrrdly  practirable. 

And  in  c*)nclusion  it  nuiy  be  Kaid  that  amalgam  Hllings  will 
repay  the  operator  for  all  the  caro  and  skill  which  he  can 
bestow  upon  them.  Tlie  difference  between  a  good  and  an 
indifferent  amalgam  filling  ib  so  great  that  those  who  are  in  the 
habit  of  hitstily  and  caixdesaly  inserting  it,  as  a  thing  upon 
wiiich  much  trouble  is  time  wasted,  would  hardly  credit  it« 
capabilities  when  used  to  the  best  effect. 

In  discussing  thcdefeetvH  of  iinialgatnB,a  gwul  deal  has  idreiidy 
been  incidentally  said  aw  to  the  metho4is  of  using  them. 
i^ullivan's  amalgam  should  be  well  washed,  even  with  a  little 
weak  acid,  if  it  proves  to  contain  much  red  oxide  of  copper, 
but  if  it  has  l>een  well  prepared  it  will  luntain  but  little  of 
this;  the  staining  of  the  tooth  appeai-s  to  be  due  to  tiie  coj)per 
rather  than  the  mercury,  ami  this  take.'i  place  to  a  greater 
extent  when  there  is  free  oxide  of  copper  in  the  mass.     The 


«ftri  -/    SYSTEM  OF  DENTAL   SCmERV. 

brijjlit  yellow  statu  produced  by  amalgam  contaiuitig  ctultmxiUi 
fwliich  hiis  n  ycUnw  sulpbiJe,  used  in  firt  as  cudinitiuL  yello^) 
indicates  that  the  blnek  Ktina  caused  hy  S^ulbvun  is  sidpliidu  "* 
cofiper^  tind  this  stniiied  dentiue  is  to  some  extent  jirotcclo*! 
against  c fines. 

TTtt^^Owing  to  its  greater  softncae  tin  may  be  manipulttte*! 
iu  larger  pieces  t.hnc  gold,  and  th€»refore  with  greater  nipidity  J 
for  the  feiime  rcasoii  it  is  eompfinitively  eaay  to  make  wftterti^bC 
plugs  vdtb  it,  and  it  it*  lews  spoilt  by  tbe  acc<?ss  of  rvinisTur^ 
during  the  progress  of  the  work*  These  qualities  reutltT  it 
iiseful  aa  ft  tilling  for  children's  teeth,  and  for  certiuu  portioa* 
of  the  fillings  of  aduita'  taeth ;  it  I'esista  attrition  fairly  wtJl, 
und  ftlthougb  its  surface  becomes  dark  it  does  not  stuiu  tin? 
tooth,  nor  is  it  acted  upon  by  the  duids  of  the  toouth  beyoud 
this  supedicial  dtscQlorattou. 

It  iH  by  many  opet^itors  o&ed  for  commetieiug  the  utirviiad 
ed«ieB  i>f  iiiterstitiai  iillings,  its  use  being  ftbfLndonwl  hi  favour 
of  gold  when  thfit  part  of  the  cavity  has  beeu  lln^ad  ;  and  it  U 
thouglit  that  failure  at  this  most  vuloerable  point  ijt  thereby 
rtjndered  less  fi*equent.  The  only  djsmivantjigw  appcirtaiiiiug 
to  this  method  l&  that  theie  in  in  time  a  black  line  at  the  w^k^ 
of  the  tilting^  Hud  this  may  be  mititaketi  for  faihirt.*  at  tUi^ 
pointf  particularly  by  an  operator  not  tuccustomed  to  hhv  tiu 
thus  need. 

Tin  13  also  emnloved  in  ooniunctmn  with  sM.  the  m£-tflJs 
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filings  are  quite  hard  0Douf:^h  tx)  withstand  the  wear  of  mastloa- 
tion,  nnd  arc  in  certain  places  very  valuable,  but  they  do  not 
look  very  nice,  and  ore  therefore  not  suited  to  places  exposed 
to  Tiew. 

Gofd, — Gold,  as  prepared  for  the  use  of  dentists,  takes  two 
very  distinct  forms,  which  aie  distinjjuishe*!  by  tbe  terms 
cohesive  and  nou-cohc«ive,  or  Koft.  The  diirerence  does  not 
appear  to  be  one  of  purity,  as  aoft  foil  at  once  becomes  cohesive 
fin  being  strongly  annealed,  but  it  ajipears  to  consist  iu  some 
trifling  dift'erenoe  in  physical  condition,  of  a  nature  uot  well 
undeiiitiK'Hl  ;  iudecd,  it  may  bo  doubted  whether  even  tbe  most 
successful  manufacturers  of  soft  foil  know  n^orc  thau  au 
cmpiricfll  plan  of  treatment  which  they  very  generally  keep  to 
themselves*.  However  that  may  be,  there  is  far  more  diflerence 
between  the  soft  foils  of  varioxis  makei's  than  there  is  between 
the  cohesive  foils,  which  are  of,  comparatively  speaking, 
uniform  (piality.  Au  endless  controversy  goes  on  as  to  the 
respective  merits  of  the  two  forms,  which  seems  no  nearer  to 
its  settlement  than  it  was  when  it  commcuced. 

If  fragments  of  cohesive  foil  be  shaken  up  together  iu  a 
pill-box,  they  will  cohere  so  tirmly  that  they  can  only  with 
diihcnity  be  torn  ajiart,  but  pieces  of  soft  foil  so  treated  will 
not  stick  together  at  all.  It  is  obvious  that  this  (piality  is  a 
very  valuable  one  when  we  wish  to  make  a  tilling;  but  there 
is  unfortunately  a  fault  to  set  off  against  it,  namely,  that  it  is 
u  harwh  material  which  does  not  readily  adapt  itself  to  an 
irregular  surface  like  that  of  au  average  cavity,  but  on  tbe 
contrary,  it  has  a  strong  tendency  to  bail  up  under  the  iustru- 
ment,  and  so  curl  away  from  the  tooth.  At  one  time  I  made 
a  large  number  of  exyjoriments  witli  various  forms  of  goM, 
inserting  tiUings  into  teeth  out  of  the  mouth,  and  dropping 
them  into  an  ink-j»ot  to  test  them  as  to  water-tightness.  Tbe 
general  result  of  tbe  experiments  was  to  show  that  with  tin  or 
with  soft  foil  it  was  a  matter  of  ease  to  get  a  tight  plug,  but 
that  with  cohesive  foil  it  waa  so  dithcult  that  I  but  rarely 
sncceetied,  and  then  only  by  the  use  of  gold  in  exceedingly 
small  pieces,  such  as  J  A  cylinders.  In  fact,  T  came  to  the 
conclusion  that  the  difficulty  being  .so  great  when  the  tooth 
was  in  a  vice,  on  all  sides  accessible,  it  was  only  in  a  minority 
of  cases  that  the  sivme  result  could  be  hoped  for  iu  the  mouth. 


.^0^  A   .srsTK'M   OF  }iF.\TAL   SUHaEIlW 

A  form  of  gold  has  heeti  recently  intrwiucc*)  I  \  ^Sihii ,     *»  ] 
Bt^men,  ti'hieli  corubiuoSj  ia  a  decree  not  bithertv  attuiuoii.  t  J^*^ 
qualities  uf  softness  and  cohBsivencss ;  this  1ms  been  imitAlc*<» 
with  more  or  lesa  success  by  tfthcr  Tnjtkt're^  their  prepaniUot »' 
being  named  "  velvet  goM/'  itc. 

Tbe  qualitiea  ivhich  wo  desire  in  a  Koft  foil  mjv,  thut  it  Kh)i.n 
be  tough,  so  as  uot  to  crumble  undur  the  itiatrumeut,  uud  tlii^^ 
it  shiill  be  eiceeiiinglj  yielding  and  free  fr^-nsi  liai>hncw ;  i»» 
there  is  no  true  eohesiuiit  tliu  portions  of  \\w  ]>lug  urp  Iwl" 
together  by  being  Lutiniately  interbiutjd  iiud  wedginl  luiiiiuff* 
each  other,  and  thiti  is  OTily  attuinahle  by  the  aev*?nil  purticin^ 
sliding  readily  ovlt  one  anotlier  as  they  nra  intrcwiiicod  ;  aa^ 
ftp]>roach  to  cohtiHiveueas  ia  therefore  destnicttve  to  ita  workiit^ 
propertipH  ami  would  reanlt  in  the  islviif  contaiuinir  holloi*^ 
places. 

With  cohesiive  foil,   u  totidly  different  set  of  ]iriii'irtn>  t=s- 
desired  ;  each  jiiece  whould  cnhero  to  thut  alivaily  \\i  [A':x*-\i   it 
the  ftnialletit  touch,  itnd  af>  far  fi*0(»i  shdiiig  iiver  it,  it  shotiKi 
never   move    in  the  very   eniallcst    diigi'ee   iifler  it   has  o' 
touched  the  filling.     The  cobesivenewi  of  foil  k  destroyed 
the   leftHt  moiatnre,  grease,  etc.,  so  that  ft  ia  important  t 
it  shoald  i30t  be  handled;  expuenre  to  the  air  even  »tvtu»  in 
have  an  effect  in  destroying  tbia  [irojierty,  so  thut  it  Hh^mld  he 
kept  protecte^l.     Annculing  rostorea  its  cohesiveneas,  but  it  » 

Hiftimilt   if\   i\TfX\i*vt\   \\   with    tiiifli   r*»o'iil;intv  wat   tn  €fi^i    itm   \nimS 
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pnMluced  by  chemicul  means.     The  metal  is  thrown  dawn  from 
a  state  of  solution  in  u  more  or  leas  crystalline  fonn. 

Tlie  late  Mr.  Miikins,  once  I^ci^tuivr  on  Dentftl  Metallurgy 
to  the  Denfiil  HoKpitttl  of  Liiutlon,  was,  I  think,  tlje  tirst  who 
procured  sponge  or  cryfetal  ^'old,  as  it  is  now  called,  with  a  view 
to  its  hein^  used  for  dental  pur])0se8.  His  ]»rep»nition  consisted 
of  minute  ootiihedral  crystals,  connected  loosely  together  by 
fibrea  which  nt  parts  exhibited  x\  crystnlliue  character,  the 
whole  forminj^  a  spoug^y  niafis  of  dead  g*>ld  colour.  I  have  seen^ 
from  time  to  time,  tillinga  which  were  made  with  Mr.  Makiim* 
Hrst  batch  of  aponji^e,  and  for  a  long  period  they  have  remained 
unaltered. 

Subaefjuently  Mr.  Barling,  of  Maidstone,  gave  his  attention 
to  the  sul)ject,  and  introduced  a  sponge  gold  not.  altoi^ether 
dissimihir  to  that  which  Mr.  Mnkins  jsroduced.  It  was  formed 
mainly  of  octahedral  crystals  and  indistinct  Hbres. 

Ultinjately,  however,  a  very  buautifiil  pre|)iiration  was  mtide 
by  Mr,  Watts,  and  this  is,  I  believe,  the  principal  form  of  si>onge 
gold  used  in  America.  We  know  it  as  Watts'  American  crystal 
gold,  the  valuable  properties  of  which  have  been  very  strongly 
put  forward  by  Dr.  Dwindle  and  others  in  the  Americuu  dental 
journals.  The  gold  comes  to  the  hand  of  the  operator  in  the 
form  K)i  light  spongy  cakes  readily  compressible  between  th& 
thumb  and  finger.  Several  degrees  of  density  are  produced, 
but  the  character  of  the  gold  ia  otherwise  the  same.  Hy  the 
aid  of  the  microscope  we  are  enabled  to  see  tluit  the  American 
differs  in  its  structure  from  tlie  Kuglish  sponge  gold.  Eacl> 
if)  cry8t4Uline,  but  while  the  latter  consists  of  crystals  of  the 
form  normal  to  the  metal,  the  former  is  made  up  of  beautiful 
foliiie^oua  crystals  closely  resembling  in  general  appearance 
the  leaf  or  frond  of  n  common  fern.  They  have  considerable 
superHcial  extent  with  very  slight  thickness,  tind  lie  together 
greatly  entangled  and  interlocked. 

In  the  earlier  samples  a  con sid enable  amount  uf  amorphous 

d  was  entangled  amongst  the  crvstal^i,  and  in  some  cases 
ide  of  gold  was  present  in  a  small  amount.  These  imper- 
fections have  been  remedied,  and  the  reguliue  condition  is 
obtained  by  all  the  manufacturers.  The  most  recent  variety 
is  the  80-Ciilled  Solila  gold,  which  is  an  excellent  specimen  of  a 
sponge  gold. 


sot 
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In  order  to  command  tho  liest  i*csultH  in  the  use  of  the 
crystal  gold,  four  points  require  attention. 

The  gold  must  have  been  recently  manufactured  or  recently 
annealed,  in  order  that  the  adhesive  jiroperty  shall  be  ftilly 
pronounced.  The  plugs  must  be  built  ujj  of  small  fnigmcut^', 
eacli  one  bein^  perfectly  oouaolidatud  before  another  is  added. 
The  niotiil  must  Ik;  preserved  from  the  contact  of  moisture 
until  tho  plug  is  formed.  And  appropriiite  instrnmcntH  muat 
be  used  in  jierformin^  the  operation.  The  neglect  of  either 
of  these  conditions  will  lie  followed  by  an  unfavourable  rcRult. 

Sponge  gold  on  exposure  to  the  atmosphere  soon  loses  its 
peculiar  udhesive  quality,  and  becomes  <piite  unmaungeable  ; 
instead  of  welding  together  under  the  stopping  instrument, 
it  falls  to  piec43«,  and  all  attempts  to  make  additions  to  tiiat 
which  is  iJreudy  consolidated  arc  unsuccessful  ;  on  this  account 
it  is  desirable  to  anneal  the  metal  where  any  doubt  exists 
aa  to  its  condition.  By  the  process  of  heating  the  adhesive 
property  is  rifltored,  even  though  the  temperature  to  which 
the  gold  is  exposed  falls  short  of  a  red  heat  But  to  whatever 
extent  the  welding  pro|>erty  is  produced,  the  presence  of 
moisture  will  at  once  render  it  unavailable.  The  mettil,  from 
iti)  porous  condition,  absorbs  like  a  sponge,  and  instea<l  of 
coiisolidntiug  under  the  pressure  of  the  iuBtniment,  works  up 
into  |x)wder.  We  must  therefore  guard  against  the  admission 
of  the  saliva,  and  also  protect  the  tooth  under  o])L'ration  from 
the  expired  bi*eath,  which  being  charged  witli  moisture  will,  if 
the  metal  be  of  a  lower  tem]3eraturc  than  itself,  defK>sit  upon 
it  a  sufficient  amount  of  Unid  to  interfere  with  the  cohesive 
property  of  the  gold. 

Sponge  gold  has  not  very  many  constant  adherents,  though 
properly  manipulated  it  is  capable  of  yielding  tho  finest 
results;  there  is,  however,  a  somewhat  gcueral  impreaBion  that 
there  are  pitfalls  which  render  a  failure  of  a  kind  not  always 
visible  at  the  time  rather  more  likely  to  occur  with  it  thau 
with  any  other  form  of  gold.  Thus  it  is  possible  to  get  a  plug 
wluch  looks  verj'  hard  and  dense  on  the  surface,  but  which  is 
porous  beneath,  and  perhaps  against  the  edged ;  such  a  result 
is  very  likely  to  hKpi»en  if  the  operator,  seduced  by  the  facility 
with  which  it  is  packed,  is  tempted  to  use  fragments  which 
are  too  large. 
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It  is,  however,  very  usefvil  to  make  a  foundation  whereon 
to  build  ooheKJvo  foil,  as  it  is  easy  to  ninke  it  lie  dead,  and  it 
will  occasionally  help  us  out  of  n  difficulty  iu  Hlliiig  u  Hhallow 
cavity  in  which  it  is  for  some  reason  or  other  not  dcHinilile  to 
make  ratninin^  points,  and  which  is  uf  such  shape  that  there 
is  hut  little  hold  ;  in  such  positions  its  property  of  packing 
dead  and  not  rolling  is  of  touch  value. 

Instituting;  a  comparison  between  gold  foil  and  crystal 
gold,  the  niicro8co[w  may  l>e  called  into  requisition  with  advan- 
tage. If  plugs  he  made  iu  perforated  pieces  of  ivory  (in  the 
manner  already  alhidetl  to)  with  the  various  forma  of  ci'ystaJ  gold, 
wc  shall  find  tliat  the  surface  which  has  been  pressed  against, 
and  has  rested  upon  the  ivor}',  is  made  up  of  crystals,  the  forms 
of  which  have  been  unaltered  by  the  pressure.  Their  presence 
in  this  situation  indicates  a  certain  amount  of  porosity,  and 
it  is  due  to  the  dentine  not  ottering  sufficient  resistance  to 
interfere  with  the  crystalline  character  of  the  metal.  Had 
the  hole  been  in  meUil,  instead  of  ivory,  the  inserted  plug 
■would  have  presented  a  much  greater  density  upon  tlic  lower 
surface ;  or  had  the  cavity  been  lined  with  enamel,  a  similar 
advantage  would  have  been  gaine<l. 

In  those  cases  where  decay  has  commenced  upon  the 
labial  surface  of  the  front  teeth,  the  crystal  gold  inay  be 
used  with  great  advantage.  The  filling  should  be  made  to 
project,  and  then  be  Hied  down  to  the  level  of  the  surroundiDg 
surface  of  the  tooth. 

Dr.  St-  George  Klliott  was  of  opinion  that  a  filling  made  of, 
or  at  least  finished  Avith,  sixmge  gold  retainetl  its  perfection  of 
polish  for  a  longer  pcriud  than  it  foil  filling. 

The  attainment  of  uhgohite  solidity  in  a  gold  filling  made 
iu  the  mouth  is  not  possible.  If  crystal  gold  be  uaeti,  the 
microscope  will  show  a  certain  amount  of  porosity  j  if  foil  be 
employed,  it  will  show  the  presence  of  fissures  in  the  peripheral 
fiuri'aco  of  the  tilling.  Yet  it  is  possible  t(t  produce  a  filing  the 
specific  gravity  of  which  shall  very  nearly  appi-oach  that  of 
melted  gold.  Dr.  Black,  who  made  u  number  uf  deterniinntions 
upon  fillings  made  for  him  by  other  operators,  found  that  tiie 
specific  gmvity  of  these  experimental  fillings  was  above  that 
of  old  fiUings  tjikon  from  the  mouth,  aiui  that  the  Hllings  made 
of  soft  foil  fell  behind  those  of  cohesive  foil  in  this  respect. 
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Sponge  gold,  when   long  kept,  appears  to   tindergo 
moleculiir   chtmjre,  tp-eatly   int«i*ferin;jr  with    it«   welding  pi 
perties,  which  ai'e  only  in  a  measure  restored  by  annealing. 

Gold  foif  18  prepared  by  beating,  or  sometimes,  iu  the 
of  very  heavy  foils,  rolling  into  thin   sheets  a  perfectly  pu 
metal.      The   sheet   when    prepared    for    dental    purposes 
ustmlly  fonr  inohcB  square,  and  is  numljered  in  accordances^ 
with  ita   weight.     Thus  the  numbers  4,  5,   6,   7,   8  indicate 
the  niiml>er   of    gniina    contained    in   each    four-inch    aheet^ 
and  by  some  very  much   heavier   foils   have  been  employed, 
reaching  as   high    as    two   hundred    and    forty  grains 
sheet 

The  gold  leaf  of  comnkeroe  is  an  altogetlier  different  articled 
In  order  to  produce  a  loaf   suthciently  thin  for  gilding  pur 
poeeS)  it  is  neccssaiy  to  introduce  a  certain  amount  of  cop 
as   otherwise  the  metal   when   greatly   reduced   in    thickn< 
will    not   leave   the    vellum,    between    sheets   of   which   it 
beaten. 

Considerable   care   is   necessary  in   the  preparation  of  the 
gold   leaf,  as  it  is  absolutely  essential   that  it  slioll    posaees 
certain    physical   characteristics  as  well    as   chemical    puri 
Thus  it  must  be  tuugh  aud  soft,  and  nnist  poasess  either 
high  degree  of  iulliesiveness,  or  else  must  be  completely  n 
adhesive,     lu  the  one   case,  if  several  vM\}8  be  placed  in 
pill-l)ox,    and    well   shaken,  they   should    become  insepara 
united,    while   iu    the   other    they   should    not   adhere    wb 
firmly  pressed  tojrctljer. 

Much  light  has  been   thrown   on   this  matter  of  oohesi 
iiess  iu  a  valuable  paper  read  by  Mr.  Makins(^),  in  which 
was   laid   down    that    the    requisite   conditions   for   compi 
welding  were  a  jierfect   absence  of  iin]>uritiea  from  the  s 
face,  adherent  air  even  operatinj;?  disftdviintjigeously  ;  freed 
from  moisture ;  and  a  soft,  yielding  condition  of  the  me 
particloa,  which  muat  not  have  suffered  jrreat  previous  com- 
pression.    Thus,  although  silver,  coj>per,  or  platinum,  wh 
in  the   pulverulent   condition,  may  be   welded   by   preea< 
careless  manipulation  of  tlie  powder  by  which   the   partici 
have    become   in   a   measure    burnished    uffectiuiUy    prove 


(')  G.  H.  Makiofi,  On  the  Union  of  Uetals  by  ■Wddiag.— Tnuwactil 
of  Oiloiitiilngic&l  Society,  June,  1873. 
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their  union.  Mr.  Miikius,  in  speakinj^  of  adhesive  foil,  says, 
•'  The  8ui*faoc  obtainod  is  not  a  amoothed  one,  and  is  far 
from  iKilished  ;  when  examined  by  the  microscope  it  will  be 
Been  to  be  covered  with  corrugations  with  correspondinp 
depressions.  Tlie  upper  edges  of  thosf  iippvur  Immished, 
but  the  depressions  with  which  the  greater  part  of  the 
surface  is  coverwl  are  iHjrfectl}'  matted ;  and  this  ia  ]>ar- 
ticulnrly  the  case  in  what  is  sold  as  adhesive  foil,  which  ia 
far  more  matted,  and  of  that  brownish  colour  which  in  ]jre- 
cipitate<l  gold  denotes  but  alight  condeusutiou  of  the  metal." 
AgAin,  be  says,  *'  In  adhesive  foil  we  have  a  rough  surface, 
and  also  many  of  the  conditions  ]»re8ent  in  sponge  gold. 
Thus,  in  adhesive  gold  it  seems  that  the  metal  is  only  par- 
tially welded,  so  that  it  is  in  a  very  favourable  condition  for 
further  welding  under  an  instrument ;  whilst  in  non-adheaive 
foil  the  surface  is  already  burnished,  ho  that  it  has  no  great 
tendency  to  cohere.  A  very  slight  amount  of  molecular  change, 
such  as  may  1>g  brouglit  about  by  annealing,  suffices  to  con- 
vert the  non-adhesive  into  the  adhesive  form ;  this  process  of 
annealing  is,  however,  advantageous  from  otlier  causes  besides 
that  of  altering  molecular  condition,  as  it  secures  the  absence 
of  moisture,  and  also  gets  rid  of  adherent  air. 

Like  crystal  gold,  gold  leaf  api>ears  to  undergo  some  mole- 
cular change  when  kept  for  a  length  of  time,  which  leads  to 
its  assuming  n  hard,  harsh  texture. 

To  recapitulate,  soft  foil  is  easier  to  introduce  so  as  to  make 
a  water-tight  tilling,  and  thuS|  in  positions  where  it  is  not 
exposed  to  much  stress,  is  moro  likely  to  preserve  the  tooth. 

But  it  is  not  jwssible  to  get  it  up   to  the  same  density, 

that  it  is  in  greatoi"  danger  of  ]»oro«ity  :  and  it  will  hardly 
withstaad  the  strongest  bite,  unless  in  a  very  favourably  shaped 
cavity.  It  can  be  more  quickly  inserted,  tis  larger  portions  of 
soft  foil  in  more  or  less  parallel  layers  can  be  condensed  at  one 
tiuie.  But  it  cuunot  be  used  at  tdl  in  suiue  open  cavities  which 
oan  be  well  hlled  with  cohesive  foil :  it  will  not  keep  so  good  a 
surface,  and  if  exjxjsed  much,  it  will  wear  away  much  faster. 

Whatever  filling  material  may  be  decided  upon,  it  is  neces- 
sary to  thoroughly  dry  the  cavity,  and  to  keep  it  dry  during 
the  whole  performance  of  the  operation. 

The  oldest,  and  still  very  geucrally  useful  appliance  is  the 
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napkin,    variously   folded,  and    euppleiweuted  by  pledgeta  ^^ 
bibukiua  pap«r  ;   and   this  -Bill   bu  fuun<l   ndequute  for  nwa*^ 
ahcjtt  opemtlons,   iluiI  indeed   i^j   eotne  bauds    )or  tutrW  lott^^l 
ones,  thotigb  there  are  but  fow  iiowadftys  ■who  veiitiirv  to  tPH»  "• 
to  it  for  long  ur  diHicuU  tiUiuga, 

In  api>lyiiig  th,e  liupkin  no  twn  oporatorB  will  adopt,  premtiljj^^ 
the  &ame  dispoaitiou  of  it,   and  it  would  be  unprotjtJiblQ  t4-^'* 
devote  much  spoeo  to  &  description  of  wlmt  can  oul^'  by  tArights— * 
by  demon£:;tr(ilit>n  ',.  but  it  may  Vie  aaid  !n  general  tKfiii.i  timi  it-     I 
is  often  advianble  to  employ  it  jjot  only  to  fiop  up  the  moisitire 
in   the   immediate   iieigUboiirLood  of  tbe  tixtih,   hut   jil»o  to 
prerent  to  some  extent  the  eutmnce  of  ediva  into  th<t  lutjuth 
by  making  proBiiur©  oii  the  mouth  of  tbe  sali^'wy  ducts  ;  thus 
wheu  workiug  in  the  lower  jaw  it  should  be  pre«a(?fl  well  amieT 
the  tongue  against  tho  orlfieca  of  the  aubmaitillHry  j;Um1s»  Mni 
the  parotid  of  that  aidt;  may  bo  guarded  by  a  separate  [Ktd  over 
its  dnct, 

Ou  the  left  side  ijf  the  jaw  the  tirst  atid  Hocond  fiiij^ers  of  tht* 
operators  left  hand  mrty  be  most  cotiveuietitly  used  to  hold  tho 
napkin  down,  whilat  m  operating  ow  the  right  aide  of  tU«a  lower 
jsiw,  it  will  geuendly  be  more  eonvenieut  to  Ktsmd  behind  tb« 
patient  luid  employ  the  thumb  of  the  left  hand  vrn  tlir  iu«idc 
and  tfiLJ  firat  finger  on  the  otitaide  of  the  teeth  ;  or  the  patient 
may  be  made  to  hold  it  down  with  one  finger  of  hia  lt?l\  hand. 
It  \h  t^ft,pn.  hii*vrf*vf*r    *iT:*:y*isj*ivfdir  ffltitrtjim'  to  hold    tbti   Fmbkin 
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tecurely  fixed.  Ab  a  rule,  patients  much  prefer  the  uae  of  this 
instrumont  to  the  introduction  of  the  operator's  fingers,  as  it 
lAkes  up  less  room  in  the  mouth. 

jiUhough  the  use  of  the  rubber  dam  has  to  a  great  extent 
**nish©d  such  instruments,  .and  the  napkin  is  but  rarely  used 
except  under  circumstances  in  which  the  oiienitor's  fingers  are 
*^»ilahlc,  T  still  find  it  useful  in  a  certain  number  of  cases ; 
^fla  of  various  shapes  may  l>e  sul»stituted  for  the  horse  shoe, 
•c*  tts  to  interfere  less  with  the  tonpne  than  that  form  does. 

Jn  prolonged  oi>eration8  the  napkins  ftre  apt  t*i  becomo 
•*t»irAted,  and  the  dithculty  of  keeping  a  lower  tooth  dry  by 
tlieir  means  is  often  very  great. 

To  meet  th's  dithculty,  as  well  us  to  relieve  the  patient  of 
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lO  diacomfort  of  a  great  accumulation  of  saliva  in  the  mouth, 
•*«livft  pumps  are  em])loyed ;  of  these  there  are  a  pood  manj 
(Mttcms,  but  they  all  have  much  in  oommon,  suction  being 
Exercised  in  a  flexible  india-rubber  tube  terminated  by  a  glass 
tnouth-piece  by  meaus  of  the  fall  of  water  down  a  vertical 
tube.  The  flexible  tube  is  so  an-auged  thiit  when  once  it  is 
filled  it  gi.>e8  on  acting  as  a  8y]»hon,  but  the  fall  uf  water  from  a 
aujjplydowu  the  vertical  tubv  is  needed  to  start  it  again  when- 
ever it  has  drainoil  itself  empty. 

iltbcr  and  more  powerful  saliva  pumps  are  made  iu  which 
the  principle  of  the  injector  U8e<l  for  feeding  steam  boilers 
with  water  is  mnde  use  of. 

In  eonjiinction  with  the  saliva  pump  a  form  of  claap  designed 

(')  Dr.  Smitirii  tungue-buldur. 
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by  Mr.  Claude  Kegel's,  which  bait  a  sbicld  on  one  side  to  bol  ^ 

the  tongue  out  of  the  way,  is  eiccediugly  useful  ;  with  a  ptu-^^ 
over  Steno's  duct  aud  this  clump,  crowTi  cavities  can  be  qui! 
Hocurely  Hlletl. 

Another  usufiil  funii  of  clump  ia  tlmt  of  Dr.  Stokes,  which 
u   further   developuioiit  of    Uu^'cr's  clamp  ;  in  this   there  ui 
downward  curved  shields,  beneath  which  rolls  of  bibulouK  \tti\\ 
lire  pncked. 

Hut  the  appliance  which  gives  the  greatest  security  itgnit 
the  inroads  of  saliva  is  the  ruhbcr  dain,  wbith  w;ui  invented 
Dr.  Biiruum,  of  New  Yctrk.     This  c<>n,si3ts  of  a  sheet  of  thij 
india-rubber,  which  must  be  sutbciently  tough  to  stretch  readill 
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without  tearing.     A  sheet  of  such  sixe  is  taken  that  all 
comers  may  lie  Itrought  outside  the  mouth  when  it  is  applietl ; 
holes  are  thf^n  made  in  it  in  a  suitable  position,  through  whi 
the  crowns  uf  the  teeth  are  passed.     These  holes  may  be  m 
with  a  punch,  by  scissoif*,  or  by  ritretchint?  the  rubber  tight 
over  the  end  of  an  excavator  handle  (which  must  have  a 
end),  and  touching  it  while  stretched  with  the  edge  of  a  knife ; 
a  |>erfectly  circular  clean-edged  hole  will  then  be  obtained. 

It  is  seUloiu  sufficient  to  pass  the  rubber  over  one  tool 
only  ;  unless  the  tooth  to  be  operated  on  stands  alone,  t 
rubber  would  nae  so  higli  around  it  that  the  light  luid  t 
view  of  the   cavity   would  be  oljsciired.     Hence  it  is  usually 
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(■)  Mr.  C.  RogerN  clftmp,  lor  use  on  the  right  Aido. 
i^l  Mr.  Stake's  dump. 
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over  the  tooth  iu  front  and  that  )}ehiud  the  one  to  be 
^JpCTatod  on  ;  but,  of  coiirse.  «(•  genevul  rvde  can  be  laid  down 
^>n  this  point.  If  thv  tet'th  »taud  closo  tn  one  anotber,  only 
«^»<^'Ut  the  t;i!J:hth  of  an  inch  should  intervene  between  the 
holes  in  the  rublwr,  but  if  there  ia  an  interval  between  tlie 
*»eth  a  larger  space  must  be  left,  so  titat  the  intervening 
g^Hfi  uiuy  lie  covered. 

In  applying  the  rubber  the  sheet  is  put  on  the  stretch 
**twttcn  the  forefingers  of  the  right  and  loft  hands,  placed 
*^  either  side  of  the  first  hole;  it  is  thus  forced  over  the 
•rout  tix)th,  then  over  tiie  next,  and  so  on  from  before  back- 
•itrdtt,  till  all  the  teeth  which  are  intended  to  be  included 
**^   through  their  re3])ective  openings  iu  the  sheet. 

'The  rubber  is  theji  slightly  ptiUed  away  from  each  tooth, 

**'**-!  the  free  edj^'e  lying  against  the  nt-ck  of  the  tooth,  which, 

**~^tn  the  manner  in   which   the  rubber  has  been  upplied,  will 

^**^V  upwards,  is  tucked  in  by  the  side  of  the  neck  of  the 

*^K^th  so  thnt  it  is  directed  dowuwanls ;  this  may  easily  be 

^  **ccte*I  by  the  use  of  a  burnisher,  or  other  blunt  instrument, 

hy   ifcaxcd   hilk  forced   up.     When   ti»e  shape  of  the  teeth 

**    favourable  tu  its  retention,  no  further  measures  are  required 

keep  it  in  its  place  :  but  shouM  it  tend  to  slip  otf,  pieces 

^^  waxed  silk   may  l>e  passed  down  between  each  tooth,  and 

^^joirends  tied  together.     In  other  cases  wooden  weclges  nuiy 

*^'  employed  to  retiiiu  it  in  its  place,  or  ligatures  of  waxed 

^ilk    tied   around   the   neck   of   the   tooth    previously   to  the 

application  of  the  rubber,  so  lis  to  form  artiHciiJ  ledges,  wliich 

t»(ay  be  increased  hy  threadiug  one  or  two  small  glass  beada 

On  the  silk  prior  to  applying  it. 

It  U  seldom  necessary  to  apply  the  rubber  dam  in  order 
to  fill  arnall  simple  eavitie-s  iu  the  grinding  surfaces  of  upper 
toeth  ;  a  fold  of  napkin  placed  between  the  cheek  and  the 
eohir  ridge  will  genornlly  answer  the  purpose  in  such  caseH. 
vVjjotlicr  means  of  holding  the  rubber  down,  and  also  of 
keeping  the  tongue  out  of  tlie  way  when  it  is  inclined  to 
obscure  the  view  l)y  btdgiug  up  tlit,*  rublwr,  is  to  employ 
cl&mpfl ;  these  iu  their  proper  place  are  <[uite  invaluable,  i)ut 
tbvy  fthould  not  be  used  iudiseriminately,  for  they  add  to  the 
|)atient's  iliscomfort  and  are  not  so  very  often  absolutely 
neccHsary,  though  some  ojierators  seeuk  never  to  consider  the 
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upplicutioii  of  tlic  rubber  complete    without   a   danip 
placed  somewhere. 

There  iire  two  wnjrs  of  npplvinu  the  clamp  aud  the  rubbei 

Fio.  UI.  0) 


the  clamp  may  be  adjusted  in  pkce  first,  and  the  rubber  pnsttcd 
over  it  and  the  tuuth  siinultaiip(>usly,  or  the  clamp  may  l>c 
held  ill  the  clamp-fiirrepH  and  passed  partially  throiiy:h  tlie 
hole  iu  the  rubber,  and  clomp  and  nibber  put  ou  to  the  tiiotli 

{^)  Clamp  Mild  clnmp-forceiu,  ri-ody  Cor  nppliration  to  the  booth. 
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nt  once  ;  this  latter  plan  ia  often  the  most  cxj>cditious  and  the 
easiest. 

Clamps  are  also  very  UBeful  iu  holding  the  rubber  above 
the  edges  of  cavities  which  extend  l>elow  the  cervical  edges 
of  toeth.  A  uimiber  of  specially  shaped  claraps  are  sold  for 
this  pur|rf>ae,  and  are  oxreedingly  iiHcfnl  iu  dealing  with  cer^'i«^l 
edge  cavities. 

There  arc  a  few  cases,  however,  in  which  the  iHfticulty  and 
the  pain  attendant  on  the  adjustment  of  the  rubber  are  such  as 
to  make  it  hardly  worth  the  trouble.  Minor  dilhculties  may, 
however,  be  got  over ;  iu  the  first  place,  it  may  be  stated 
as  genenilly  true  that^  wherever  the  floss  silk  will  piiss  dnw^a 
Iwtween  the  teeth,  it  will  carry  down  the  rubbor  with  it. 
When,  owing  to  the  conical  shape  of  the  tooth,  the  rubber, 
after  hc\\)^  fairly  applied,  slijw  oft',  and  cannat  be  retained 
by  a  lijjature  of  waxed  silk,  it  may  Hometiniea  be  held  down 
by  a  piece  of  soft  iron  wire  passed  round  the  tooth,  and  having 
its  free  ends  eni-ried  out  on  the  buccal  side,  where  they  are 
held  down  by  a  single  (inger.  Silk  may  bo  used  in  the  same 
way. 

In  certAin  positions  the  rubber  may  l>e  hold  out  of  the  way 
by  an  instrument  grasjied  in  the  left  hand  ;  thus,  in  an  inter- 
stitial cavity,  the  ourWcal  edge  of  which  ia  below  the  gum,  a 
view  of  tfie  upper  part  of  the  cavity  may  be  obtained  by 
the  use  of  a  blimt-cndcd  instrument  bent  at  a  right  angle, 
which  is  omployeti  to  force  the  edge  of  the  rutfber  alwve  the 
margin  of  the  cavity  ;  wlien  the  upper  part  of  the  cavity  is 
tilled,  the  ueceHsity  for  hulding  l>aok  the  rubber  is  over,  and 
the  instrumeut  may  be  laid  a^ide. 

For  short  operations,  especially  on  teeth  which  stand  alone, 
little  india-nibbcr  rupn  with  a  hnle  in  the  bottom  have  been 
devised  i>y  Mr.  Deuham  :  these  are  best  applied  with  a  clamp. 

Sfparatintf  Teeth.  — \^  the  teeth,  and  more  particularly  the 
incisors,  are  in  close  apposition,  it  often  becomes  necessary 
to  effect  some  sepanitiou  in  order  to  allow  of  the  intrixiuction 
of  instruments.  In  some  instances  we  do  not  hesitate  to  cut 
away  sound  portions  of  the  tooth  to  effect  this  purpose,  but 
such  a  course  is  not  always  advisable.  In  the  case  of  front 
teeth,  if  the  decay  has  a  considerable  iuiterficial  extent,  it 
will  be  well  to  cut  away  the  lingual  surface  of  the  tooth  with 
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aD  ename1-catt«r,  hi  tfiicli  a  manner  aa  to  leave  a  V-sbaped 

division,  Mhich  does  not  uncroiicb  on  the  l>u<;cnl  aurfiu'C.  If 
this  be  nut  done,  u  cavity  with  brittle,  nidged  walls  may  be 
the  result ;  but  where  the  superficial  extent  of  the  disetise 
is  limited,  it  will  be  better  to  avoid  cuttinfj  away.  The 
re<inirod  space  muy  be  gained  by  the  intnKluction  of  strips 
of  wood,  of  indiar-ubber,  or  of  cotton  wool,  or  what  is  mncb 
better,  of  tape  between  the  teeth. 

The  separation  may  be  eflected  at  once,  or  the  force  moy 
be  more  gradually  exerted,  which  latter  is  the  safest  oouive 
if  any  cousiderable  amount  of  space  has  to  be  gained. 

The  method  of  *'  (juick  wedging,''  au  it  xa  termed,  has,  how- 
ever, a  good  many  advocates,  and  may  l>e  first  de8cril>cd. 
For  this  purfKiso  two  wedges  of  orange  wood  are  required ; 
one  is  forced  l)etweeu  the  necks  of  the  teeth,  and  the  second^ 
which  is  more  tapering,  is  forced  l>etween  the  points  of  the 
teeth.  Gentle  taps  of  a  mallet  arc  given  to  the  latter,  and 
the  space  th\is  gained  is  secured  by  a  tap  on  the  first  wedge. 
Thus,  by  alternate  taps  on  the  wedges,  the  teetii  are  forced 
apart,  and  when  an  ade[|uate  interval  him  been  gained,  the 
second  wedge  is  withdrawn.  The  force  which  may  be  exerted 
in  this  way  is  very  great,  and  many  untoward  accidents  have 
been  reported  from  an  incautious  use  of  the  mallet. 

This  metliud  cau  only  be  recommended  in  the  case  of  incisor 
leeth  which  require  to  be  moved  through  a  very  short 
distniux' ;  and  it  must  not  be  resorted  to  where  there  is  any 
unhealthy  uonditiun  of  the  gums  or  alveoli. 

A  method  of  rapid  separating  which  has  a  good  many 
advocates  is  that  by  means  of  screw  separators ;  these  were 
introduced  by  Dr.  .larvie,  and  have  since  been  modified  and 
imjiroved  by  Ur.  Perry  and  r*r.  Hogue,  and  othere.  Figures 
of  theui  are  appended,  whicli  will  explain  themselves. 

By  tike  use  of  these  scpirators  im  amount  of  space  adequate 
f»»r  the  performance  of  most  o^wrations  may  be  obtained  at 
the  tirst  sitting. 

Hut  in  a  large  proportion  of  cases  slow  wedging  will 
doubtless  continue  to  lie  adopted.  If  wood  be  em|iloyed,  only 
a  moderate  degree  of  force  should  be  usetl  in  inserting  tlie 
wedge,  which  may  require  to  be  replaoinl  by  a  larger  one  after 
the  lapse  of  a  few  days.     If  india-rubber  beemplo^'ed,  it  should 
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be  in  very  thin  pieces,  which  may  be  cut  from  the  solid  lump, 
or  thick  rubl>er  dam  mny  be  used  for  the  purpose.  It  should 
not  be  iff!  mauy  dnys  witliout  i-enewal,  mid  iu  uo  cose  aliotild 
a  thick  piece  bo  introduced  at  once,  Hit  thi»  would  exert  a 
degree  of  force  which  uiij^ht  prove  iujurious. 

In  many  c\v&e&  t!ie  Hoptinition  may  be  Tory  cuuTenioutly 
effected  by  the  use  of  cotton  wtMtl,  finnly  pressed  lictwcen  the^ 
teeth  :  this  should  he  frotiuoutly  renewed.  Rut  tape  is  the 
most  comfortable  to  the  patient,  and  is  to  be  generally  pre- 
ferred, both  as  causing  less  soreness,  and  being  less  liable  to 
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worry  the  edge  of  the  gum  ;  ami  where  several  cavities  have 
to  be  reached,  Dr.  Cotliu  soraetiniea  employ's  one  of  his  oxpanaioii 
plates. 

The  time  required  for  separating  t*eth  will  vary  from  two 
to  seven  days,  much  depeudiug  on  the  *ige  of  the  patient. 

When  teeth  huvc  bueu  moved  by  the  process  of  wedging, 
it  will  generally  conduce  to  the  comfort  of  the  patient  to  plac^ 
a  wedge  moderately  tiglitly  l»ctween  the  tectli  while  they  are 
being  tilled,  as  this  will  keep  them  Hnuly  Hxc<l,  iukI  to  u  con- 
siderable extent  obviate  the  tenderness  which  always  exista 
iu  teeth  forced  from  their  proper  position.  A  sepiirator  may 
be  used  for  this  puri)4)so,  and  a  clamp  which  answers  well 
on  molars  and    liicuspids   has   been   designed  by  Dr.    Perry. 


('I  The   I*«rry-Bogue  avpuriitor. 
Mirew  cm  the  other  side. 


Dr.    Perry  bos  itinru   lulded  a  wcond 
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AVIicu  tlie  HpiGatioii  of  time  is  not  important,  a  slow  but  quite 
psiiiiluss  sfjjrtnitioti  mjiy  be  effeeteil  by  pnokiuj?  insteretitial 
t^ivities  very  tightly  with  gutfca  pereha,  preferably  of  the  red 
viinety,  losiTinjr  it  if  possible  a  little  too  high  bo  that  it  is 
bitten  iijKui, 

Thiia  iuw  the  farther  adraiitage  that  the  teetb  &re  tii>t  left 
teiidcr  in  their  sockets,  and  yet  when  finally  filled  quicklj 
rr^fiiii  thiii'  old  iiosition. 


METHODS  OF  INTRODUCING  GOLD. 


In  the  uae  of  uou-cohesive  gold  it  is  denirable  that  the 
portions  of  foil  should  slide  over  one  another  with  the  greatest 
facility,  the  solidity  of  the  plug  being  secured  hy  the  inter- 
locking of  the  scveml  pieces,  which  have  to  he  as  it  were 
entangled  tugetber,  as  well  as  keyed  by  the  application  of  the 
lust  portions  introduced.  It  ia  therefore  not  desirable  to  use 
deeply  serrated  inatrumenta,  and  many  of  the  most  skilful 
manipulators  use  perfectly  smooth  [joints. 

Dr.  Dunning,  of  New  York,  and  his  followers,  amongst  whom 
may  be  mentioned  Dr.  Lord  and  Mr.  Davis,  made  use  of 
wedge-shapeil  points  of  various  sixes,  quite  sharply  pointed  : 
indeed  it  is  tbeir  practice  to  eonstantly  sharpen  thum  upon 
a  piece  of  Arkansas  stone  which  has  never  been  oiled,  so  as 
to  preserve  sharpness  lK>thof  the  point  and  of  the  ed^ea  during 
the  pi-ogress  of  the  work.  For  the  packing  of  soft  foil  I  myself 
prefer  these  points  to  any  others  with  which  I  am  acquainted. 
The  gold  may  lie  prepared  either  in  the  form  of  twisted  ropes, 
or  of  firm  jjcllets  of  graduated  sizes  j  if  ropes  are  selected,  the 
middle  or  one  end  of  the  rope  is  carried  down  to  the  bottA)m 
of  the  cavity  by  using  the  side  of  the  instrument,  and  pushed 
up  against  one  side  of  the  cavity ;  successive  portions  are 
tucked  in,  taking  care  to  preserve  some  little  parallelism  of 
the  layers  which  pass  from  the  bottom  to  the  orifice  of  the 
cavity,  and  tlio  portions  tucked  in  by  each  nppHcation  of  the 
instrument  sliould  be  of  such  length  that  a  slight  excess 
protrudes  from  the  cavity.  As  soon  as  there  conies  to  be 
some  little  quantity  of  gold  in  the  cavity,  the  sharp  point  of 
the  plugger  is  used  to  force  the  gold  into  the  undercuts,  but 
the  surface  of  the  plug  is  hanlly  touched  till  nu  moiv  ifold 
can  be  introduced.  When  the  cavity  in  nenrly  full,  small 
pieces  of  tape,  or  tight  little  pledgets  are  used,  and   when 
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no  moru  cau  be  got  in,  the  surface  is  condensed  with  a  broad- 
?d  plugEfcr  with  h  flat  or  a  ;.'lobular  end,  and  then  the  whole 
•face  severely  tried  over  with  a  smaller  sharp  \mnt.  If  tlie 
operation  ha.s  been  skilfully  performed  the  cavity  ia  now 
fille<l  with  layers  of  foil  ;^eneriilly  parallel  with  one  another 
and  pcrpeiuUcular  to  the  surface  of  the  plug,  carried  in  by  the 
sides  of  the  sharp  wedges,  and,  when  in,  coniiolidated  towards 
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the  Willis  by  the  applications  of  the  sharp  points;  such  a  plug 
will  finish  t<>  have  ulmoat  the  appearance  of  cohesive  gold,  but 
of  course  some  degree  of  strength  is  needed  in  the  walls  of 
the  cavity,  and  it  must  l)e  of  some  depth  in  proportion  to  its 
surface,  lustesid  of  a  rojie,  sonicwhat  firmly  folded  pledgets 
might  have  been  used,  smaller  ones  being  packed  in  iia  the 
lilting  approaches  completion.  A  meth(»d  by  which  a  perfectly 
satiafactorj*  plug  may  often  be  made  with  non-adhesive  foil, 

0)  Pointed  phigj.t'r  of  the  iona  utsi'd  hy  Hr.  I/)nl. 

H  .SfimtKl  plut'L'cr,  luvil  fur  tuadeiuatiou,  anU  oIau  for  pncking  annealed 

foil.  l)r.  I^ini's  fcinu. 

i^)  Sharp-pQiuted  plugger.     Dr.  DunDiiig*s  lorm. 
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consists  iu  folding  the  tslieet  into  a  long,  flat  riliaml  of  suitablo 
wifitli,  and  ciitliuji^  it  Into  niirrow  «tri|is.  These  atrii>s,  which 
should  bi'  nither  more  than  twice  as  long  m  the  cnvily  ia  deep, 
are  sncccaaively  picked  np  by  a  blunt-pr»inted  plng^er,  so  that 
they  arc  arranged  on  its  point  like  a  star  ;  or  the  strips  may 
be  8o  arran]t;:ed  on  a  thick  piece  of  vulcnnised  caoutchouc,  and 
picked  up  by  pressing  the  point  of  the  instrument  on  the  centre 
of  the  star. 

In  this  form  the  Htrijjs  are  carried  to  the  cavity  and  pressed 
iu,  leaving  the  radii  of  the  star  projecting  ;  u  second  and  a 
third  star  arc  taken  up  in  a  similar  niainicr,  and  foi'ced  into 
the  cavity.  When  the  centre  has  become  full,  the  projecting 
ends  or  radii  may  be  forced  in  near,  but  not  at  the  circnm 
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ference,  by  the  use  of  a  rtne-pointed  instrument.  If  the  instru- 
ments have  l)cen  well  chosen  with  respect  t*i  a  gradual 
diminution  of  size,  an  extremely  dense  plug  will  be  the  result. 

In  former  days,  when  cohesive  foil  ^vas  less  useil  than  it 
is  now,  this  was  a  very  favourite  method  for  fiUiup  small 
cavities,  and  many  most  serviceable  filUngs  were  thus  made, 
though  it  has  now  fallen  out  of  fashion. 

The  Americana  were  the  first  to  propose  the  formation  of 
the  foil  into  cylinders  :  thcHO  cylinders  may  he  ma<le  in  two 
ways,  the  one  hy  loosely  folding  the  sheet  threi^  or  four  times 
and  then  twisting  it  into  a  rope,  from  which  short  lengths  are 
out  off;  the  other,  by  closely  folding  it  into  a  flat  riband,  and 
rolling  the  riband  round  a  tine  broach,  or  what  is  better,  an 
iustrnment  made  for  the  purpose.  The  cylinders  produced 
by  the  tirst  method  are  soft  and  very  compressible :  those  by 


(•)  Strips  of  fol(le<l  foil  airan^^  in  star  shftpe,  rciwly  to  be  pickoti  up  by  tho 
iuiitruiueut. 
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the  last,  much  less  so,  the  rcapective  advantagea  of  the  two 
forms  beiug  dependent  on  the  nature  of  the  cavity. 

The  cylinders  lire  made  a  little  longer  than  the  depth  of  tlie 
cavity  which  they  are  intended  to  fill,  aud  are  iutroducetl  by 
plugging  foiveps.     (See  Fig.  155.) 

There  are,  however,  so  many  and  various  styles 
of  cylinders  now  to  be  bought  ready  made,  that 
it  will  seldom  hapjxni  that  the  operator  will  make 
his  own.  The  fault  that  most  of  the  ready-made 
cylinders  have  is  that  they  coutain  too  little  gold, 
Fto.  148.  (')  gjjj  QJ.Q  jjQ(.^  therefore,  dense  enough  for  tlieir  size. 
The  whole  advantage,  or  almOHt  the  whole  advan- 
tage, of  emj>loying  cylinders  at  all  lies  in  the  faot 
titut  the  layers  uf  foil  being  all  punUlel,  a  larger 
i|uantity  can  l)e  inserted  at  once  without  fear  of 
faihne  of  condensation  than  when  other  forms  of 
gold  are  employed.  But  if  tliere  is  very  little 
gold  in  each  cylinder,  a  great  part  of  this  advan- 
tage of  rapidity  of  completion  of  the  operation 
is  lost. 

Kvery  cylinder  is  placed  in  such  n  position  that 
one  end  resin  on  the  bottom  whilst  the  other  pro- 
jects from  the  orifice  of  the  cavity ;  thu8,  if  the 
cavity  be  on  the  grinding  sjirface,  aich  cylinder 
will  stand  vertically,  but  if  it  be  interstitial,  every 
cylimler  will  lie  horizontally.  As  it  has  been 
happily  expresued,  tlie  cylinders  are  placed  in  th& 
cavity  like  cigaru  in  a  tumblei. 
Two  methods  may  Ite  pursued  in  their  introduction  into  the 
cavity:  a  number  of  the  tightly -rolled  cylindeni  may  be  set 
upright  in  the  cavity  till  it  is  loosely  filled  by  them  j  a  wedge 
or  trocar-8hape<i  instrument  if*  then  forced  in  between  them 
at  any  point  where  it  can  be  made  to  enter,  and  the  holes  thiis 
produced  rilled  by   fresh   cylinders.     At  the  last,  when  only 


(I)  Iniilnimf^nt  for  rolling  the  foil  into  cvtimlers.  The  oheet  is  cut  into 
two,  and  tnlded  on  itaelf  till  tlio  rraiiUiufif  ribiiml  is  Honiewhat  Mfiticr  tlinti  the 
cnvity  i**iei]i;  it  i*  sti/tnl  rlo^e  to  tirn*  nid  bi'twt*ii  tlir  thin  i>«int«  uf  the 
iD^triiinint.  which  un*  closul  by  jtu-^hing  up  the  elidinp  ring.  When  a 
Mulhru-ut  h'lijrlh  ha-i  U'tn  rnlltrd  up.  the  rihaml  is  tut  nff.  nnd  the  fviiudcr 
ndt'ii-ied  hy  vtn  slijjlitly  drawing  back  tht-  fflidiiiR  ring.  It  is  conTumrut  lo 
Qiakn  a  *x<w\i  ot  cyliadvn  of  txiuvuiieut  sizes,  keeping  tbeiu  iu  a  \m\X\v  until 
r«(|uired  fur  tue. 
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srnttll  perforations  can  bo  made,  it  will  be  found  easier  to  fill 
these  up  by  the  use  of  atoi-s  of  gold  foil,  or  of  odheaive  itrold, 
the  heavy  numbers  of  foil  answering  this  purpose  admimbly. 
The  last  small  perforation  mHv  even  be  closed  by  a  short 
length  of  actual  wire  driven  in. 

Or,  to  begin  with,  a  cylinder  of  such  a  size  that  it  will  only 
juat  enter  the  orifice  of  the  cavity  is  placed  in  it,  care  being 
taken  to  avoid  pi-eaaing  it,  lest  it  becomo  condensed  before 
it  has  reached  its  place  :  this  cylinder  is  then  forced  a<^aiu3t 
one  wall  of  the  cavity  by  the  use  of  a  foot-shaped  i)lugger  or 
by  one  of  tho«e  figured   on   p.  318,  which  I  generally  myself 

iploy.  and  mallctcd,  if  the  mallet  be  used  ;  other  cylinders 
then  placed  in  the  space  so  made,  and  similarly  coudentttd 
against  the  walls  of  the  cavity  and  the  gold  already  introduced, 
the  filling  l>eing,  as  in  the  first  method,  finitshed  by  making 
perforations  in  the  centre  tuid  filling  these  up. 

As  the  foil,  rolled  up  into  cylinders,  is  already  closely  presned 
together,  great  care  tmist  ho  taken  not  to  render  the  cylinders 
hard,  unmtuiageable  lumps,  by  compressing  them  against  the 
edges  of  the  cavity  during  their  introduction,  or  by  incautious 
touches  of  an  instrument.  The  cylinder  8hould  be  carried 
to  its  place  perfectly  soft,  and  there  condensed  by  pressure 
applied  to  its  sides,  and  not  till  afterwards  to  its  ends. 

The  great  point  to  attend  to  is  to  apply  ^\  the  force  to  the 
aides  of  the  cylinders ;  we  are  then  oomprossing  together 
parallel  layers  of  foil,  and  con  succeed  in  making  an  extremely 
aolid  plug,  whereas  if  we  attempt  to  condense  them  by  com- 
pressing their  ends,  they  at  once  become  knotty  and  hard.  Of 
course,  when  tlie  utmost  solidity  attainable  has  been  produced 
by  force  applied  to  the  sides  of  the  cvlinders,  whether  by 
wedgiug  or  by  the  use  of  foot-shaped  pluggcrs,  then  the 
surface  of  the  plug  must  be  condenscfl ;  but  if  the  preceding 
directions  have  been  followed,  very  little  impression  can  be 
made  upon  it. 

When,  from  the  shape  of  the  cavity,  it  is  likely  that  the 
first  portion  of  gold  introduced  Mould  roll  about,  the  softer 
cylinders  loosely  rolled  are  the  most  couveuieul  to  conmience 
with,  changing  to  the  fimicr  one«  when  the  first  pieces  are 
well  fixed.  By  introilucing  the  foil  rolled  up  into  cylinders, 
the  layers  all  run  from  the  orifice  to  the  bottom  of  the  cavity, 
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instead  of  lying  in  any  chance  direction,  so  that  it  is  quite 
imposHiblo  for  fnigiueuta  to  peel  oft'  the  uurfiice  of  tlie  plutr : 
moroover,  the  foil,  beiu^^  flrrangod  in  pumllel  hiyers,  is  readily 
condensed  by  a  force  applied  in  tlie  proper  direction,  so  that 
far  larger  quantities  of  foil  may  he  safely  intrt)dnced  in  a 
single  piece  than  by  any  other  method.  Hence  for  large 
cavities  with  strouj;  walls  the  method  of  cylinder-filliug  ia 
the  most  expeditious,  and,  I  think,  also  the  moat  certain  in 
its  results.  Of  course,  the  softer  the  quality  of  the  foil,  the 
easier  the  operation  :  with  a  hard  harsh  foil,  verj*  uusatisfac- 
tory  results  would  be  got  by  usinir  cylinders. 

HitherM  the  methods  of  filliiig  described  have  depended 
on  **  packing,"  or  the  pieces  being  wedged  in  so  that  they 
cannot  escape,  though  they  remain  individually  separate,  and 
on  l»reaking  the  tooth  miglit  l>e  parted  from  one  nnother.  But 
there  is  a  property  of  gold,  in  the  first  instance,  I  believe, 
accidentally  discovered,  which  etuibles  us  to  fill  cavities  where 
some  of  the  wulls  are  defective  ;  this  is  the  capability  of  pure 
gold  of  welding  into  a  solid  mass  under  pressure.  In  tilling 
a  cavity  with  foil  in  which  this  cohesive  property  has  been 
developed  to  its  fullest  extent,  a  very  different  manner  of 
procedure  is  a  necessity.  l*erforating  with  a  large  wedge- 
shaped  instrument  is  inadmissible :  were  it  attempted  the 
result  would  bo  that  the  gold  would  become  hard  just  round 
tbe  iustruineutT  and  nowhere  else.  Hence  each  small  fragment 
has  to  be  thoroughly  consolirlated  a«  it  ia  introduced.  The 
first  step  is  to  thoroughly  fix  a  mass  of  Foil  at  some  part  of 
the  cavity  ;  this  nmy  be  done  by  drilling  a  small  hole  at  some 
point,  and  wedging  a  small  portion  of  foil  into  it,  but  moi*e 
commonly  it  is  possible  to  securely  fix  a  ball  of  uou-cohesive 
foil  agninst  some  part  of  tlie  cavity  ;  or.  by  using  a  second 
instrument  in  the  left  hand,  the  first  piece  of  gold  may,  in 
dithcult  cAses,  he  retained  in  position  until  it  is  fixed  by  being 
thoroughly  condcusod. 

But  before  proceeding  to  the  description  of  the  use  of 
cohesive  foil,  mention  may  be  made  of  another  method  of 
introducing  tlic  gold  which  has  attracted  a  good  deal  of 
attention,  viz.,  that  proposed  by  Dr.  Herbst.  It  oonsista  in 
the  moulding  of  the  gold,  best  used  iu  the  form  of  soft 
cyiiudeni,    to  the   walls   of    the   cavity  by  means   uf   ra[>i 
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rotating  burnishei's.     Wtien  thus   introduced   the  adajitatioa 

of  the  gold  to  the  walls  of  th«  ciivity  is  beautifully  dose,  and 
the  HIlin^B  stiiiul  the  ink-test  jwrfectly ;  with  the  recollection 
in  my  mind  of  the  extmordinary  difficulty  of  making  water- 
tight ftllinj^  with  cohesive  gold,  I  was  much  struck  with 
the  complete  success  in  this  i^ispect  of  even  my  earliest 
experimenta  with  the  method.  And  if  the  tooth  he  cnicked 
open,  the  surface  of  the  gold  against  tlie  walls  will  be  found 
to  present  a  dense  burnished  surface  quite  unlike  that  obtain- 
able by  any  of  the  ordinary  mndea  of  j)ackingj  so  that  for 
the  lining  of  the  cavity  it  prtjaents  great  and  obvious 
advantages. 

Although  the  surface  of  the  gold  already  introduced  is 
always  burnished,  fresh  portions  adhere  without  difticulty, 
the  gold  which  is  soft  or  hut  vei-y  slightly  annealed  acquiring 
some  degree  of  cohesiveness  during  the  procees.  The  resultant 
fillings,  although  of  less  sjiecific  gravity  than  malleted  plugs, 
are  yet  of  snfticient  density  for  nnytliing  save  contouring,  and 
Dr.  Herhst  claims  that  even  this  may  he  quite  safely  done  by 
the  rotation  method.  It.  is  essential  that  the  gold  employed 
be  very  soft,  and  yet  capable  of  readily  becoming  cohesive, 
and  these  requirements  are  admirably  fulfilled  by  the  gold 
supplied  by  Wolrab,  of  Bremen. 

If  it  is  desiretl  to  complete  the  whole  tilling  by  the  rota- 
tion method,  it  is  well  to  curry  the  edge  of  a  matrix  a  good 
deal  higher  than  usual,  else  so  much  difficulty  will  be  ex- 
perienced with  getting  the  lust  ptvrtion  to  cohere,  that  all 
the  advantages  of  the  method  will  disap]jcar.  Although  it 
is  often  possible  tu  make  use  of  the  rotation  method  in  open 
and  accessible  cavities,  yet  its  advantages  in  the  way  of  easy 
and  rapid  manipulation  are  chiefly  found  in  interstitial  cavities, 
and  with  a  matrix  carefully  adjusted.  Large  hxjse  cylinders 
are  packed  into  the  cavity  until  it  will  hold  no  more  without 
condensation,  imd  then  a  largo  burnialicr  slowly  revolving  is 
plunged  into  the  middle  and  then  towardb  each  aide.  When 
the  tirat  portions  are  thus  fixed,  a  blunt  cone  point  is  taken 
and  worked  against  the  matrix  and  into  the  undercuts  ;  the 
process  is  repeated  till  the  cavity  is  nearly  full,  when  it  is 
completed  with  cylinders  slightly  annealed,  or  by  the  abandon- 
ment of  the  rotation  method  in  favour  of  the  mallet.     lu  the 
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earlier  stAges  of  tho  filling,  the  soft  foil  becomes  slightly 
cohesive  under  the  biiruisher,  perhftpa  from  the  heat  developed 
by  the  friction  ;  at  all  events,  iit  starting,  soft  large  pellets 
may  be  used^  their  cohesiveness  only  becoming  developed  aa 
they  become  partly  condensed. 

One  of  the  dmwbacks  of  the  jirocesa  is  that  the  instruments 
themselves  become  ^Ided,  mid  as  soon  as  this  has  taken  place 
they  will  not  work  pro|)crly  till  they  have  been  cleaned  on  a 
stone  or  upon  tine  emery  piiper,  for  if  this  bo  not  done  the 
gold  coheres  so  strongly  to  the  instrument,  that  it  is  ripped 
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off  by  it  in  small  fra^^mcnts.  It  has  been  pro]X)8ed  to  over- 
come this  difficulty  by  the  use  of  ngate  points,  but  though 
these  are  free  from  the  fault  indicated,  they  are  difficult  to 
make  on  a  Hiifficiently  siiuill  scale,  and  can  hnrdly  he  got  to 
run  true.  Hloo<latone  points  liiivc  recently  been  producet! 
which  are  superior  to  anything  else  in  the  market. 

In  the  early  stages  of  the  openition,  round  burnishers,  used 
either  in  the  engine  or  by  hand  rotation,  are  employed  ;  then, 
as  it  becomes  desirable  to  develoji  a  jrreater  degree  of  oohesive. 
ness,  roof-shaped   points   are  substituted,  and   revolved   very 
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])itlly.    Under  their  use  the  8Ui*face  speedily  becomes  highly 
Oobttive^  aud  successive  portioua  are  huilt  on. 

(irrot  things  were  expectet!  frum  the  Herbst  method  wheu 
it  «M  firat  intrcHhicod,  hut  it  has  hardly  fulfilled  its  promise, 
»U(I  in  uot  now  very  largely  adopted.  Hand  burnishers  have, 
'"f  the  enrly  stagee  of  the  work,  superseded  the  engine 
l"iniisl»'r»,  and  disapjMijintnient  in  the  use  of  the  process  for 
tbe  oiitire  completion  of  fillings  has  led  to  its  jjoiuta  of  real 
rtlue  being  overlooked.  As  has  already  been  mentioned,  by 
'*«  means  a  l>cauty  of  adaptation  to  the  wall  of  the  cavity, 
'^'fly  attained  by  other  nieaus,  is  easily  got ;  and  there  can 
"Bnoiioubi  that  a  soft  gold  burnished  agaiust  walls  is  the 
'*''y  beai  way  of  eeciu'lng  complete  adaptation. 

'ft^ncc  it  is  an  excellent  method  of  conimencing  those  fillings, 

■•^'eh^  from  the  shnfje  of  the  cavity,  do  not  need  the  strongest 

^^<^«ion  between  every  ]>art  of  the  gold,  and  this  part  of  such 

"'hiig,  can  be  often  advantageously  done  by  the  use  of  ball- 

*'«i<io«J  hand    burnishers,  or   en;;ine   burnishera  if  preferred. 

«HJt  the  cavity  once  lined  and  diminishe«l  in  si/e,  the  rest  can 

fiUcd    as   expeditiou.tly,    and    perhaps   more   solidly,   with 

**''^HiTe  gold  employed  in  one  of  the  oniinary  meth«>«Js. 

^^  **^    the  working  of  cohesive  gold  it  is  absolutely  essential 

^^  Uo  piece  of  gold  once  at  all  coudentsed  shall  again  shift  : 

•♦vcuro  thin  end  retJiining  pit-s  may  be  drilled,  not  so  much 

'^  the  sake  of  holding  the  filling  when  completed  in  place,  as 

"*  ^rjchor  securely  the  first  fragments. 

A«  has  already  been  intimated,  the  whole  cavity  should,  if 

^^**^ible,  be   so   shaped    that   it  will    retain   the  filling  quite 

**<Wiiendeutly  of  retaining  pita;  but  in  difficult  cavities  this 

*   iu>t   always  feasible,  and    in  any  case  certain  precautious 

^l»ould  be  obaerved  in  forming  the  retaining  pitM.     They  should 

**r*lr!llt*d  with  n  very  sharp  square-ended  drill  just  inside  and 

*>>om  or  less  parallel  with  the  enamel,  and,  if  jxMwible,  their 

*iircction  shoidd  be  such  that,  as  they  are  deepened,  they  do 

Hot  appiMuch  any  nearer  to  the  pulp ;  that  is  to  ^txy^  that  the 

print  al  which  tlifv  start  shoidd  Ik*  so  chosen  that   it  shall  be 

pnioiibic  to  drill  away  from,  or  at  least   ])araUel  with,  the  pulp 

surface,  to  that  the  point  of  entry  shall  be  the  nearest  to  it. 

Tliev  may  be  very  efficiently  filled  by  any  small  filiigger  or  by 

one   mado   «>f  an   excjivatur  bruken  stjuarcly  across,  and  the 
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roughnesa  of  the  fractured  surface  left.  The  gold  must  be 
Fio.  152.  i')  i"»^de  as  solid  aa  it  ciin  be,  and  tliiu 
I  *w  strips  eitiier  of  heavy  foil,  or  of  folded 
lighter  foils,  will  be  found  the  most  con- 
veuieut.  The  suhsequent  steps  of  the 
operation  omy  often  be  adviuitixgeously 
performed  with  foot-shiiped  pluggers. 

Another  oiode  of  giving  aupptirt  to 
filling  iu  teeth  of  which  ttie  wnlU  are 
largely  destroyed,  in  the  insertion  of  a 
post,  or  several  posts,  fixed  into  hol&s 
drilled  into  the  dentine. 

These  posts  may  be  little  gold  screws, 
which  are  screwed  into  holes  previously 
tup|ied  in  the  dentine,  though  it  must 
Ih;  rememt>cred  that  the  dentine  is  not 
a  Hr«t-rate  material  in  which  to  form 
a  fine  screw  thread  ;  or  they  may  be 
simply  jammed  into  holes  which  they 
tightly  fit,  their  function  Wng  mainly 
to  resist  lateral  shifting  of  the  filling  ; 
ur  again,  they  may  he  anchored  into 
the  empty  pulp  cavity  or  the  enlarged 
r*x)t  cjinals  by  plastic  cements  which 
arc  allowed  to  get  quite  hard  before 
}.rocecdiiig  with  the  body  of  the  filling. 
In  the  restoration  of  verj'  badly  decayed 
teeth  they  will  be  found  to  bo  of  great 

I  advantage,  and  many  o|hcratious  are 
rendered  |)i*actical>le  by  their  aid  which 
would  otherwise  bo  barely  feasible. 
They  arc  useful  alike  for^  g<»ld,  amab 
giun  or  white  plastic  fillings,  but  much 
cantiou  must  be  used  in  drilling 
holes  for  their  reception  in  teeth 
with  living  pulps,  lest  this  organ' 
mes  seriously  irritated. 
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Wbeii  ouce  tlie  Hrst  i)iirt  of  the  plug  is  fixed  and  thurouglily 
coii8olidatod,  the  BLibaeiiueiit  steps  of  the  openitioii  are  cuiu- 
paratively  easy :  small  portions  of  foil,  which  may  bo  loosely 
rolled,  or  simply  toiTi,  are  firmly  pressed  with  the  point  of  the 
instrument  upon  the  gold  already  in  the  cavity,  care  beiny 
tiilion  that  the  instnimcut  is  applied  to  every  part  of  the 
surface,  and  that  the  gold  added  is  distributed  pretty  evenly 
uver  that  upon  which  it  is  placud.  Piece  after  piece  is  added, 
each  one  being  thoroughly  consolidated  on  the  gold  already  in 
the  cavity  before  any  more  is  added,  until  the  y)lug  projects 
sli;rlitly  from  the  orifice  of  the  cavity.  In  applying  the  gold, 
it  should  be  pressed  against  tbe  walls  of  the  cavity  as  well  as 
on  to  the  revt  of  the  plug,  else  minute  fissures  are  apt  to  t>e 
left.  Now,  if  the  foil  has  been  good,  and  the  operation  carefully 
}>erformed,  we  shall  not  have  a  plug  made  up  of  u  series  of 
smuil  iiuiSHCS,  and  retained  together  by  tljt*  walla  of  the  cavity, 
biit  we  shall  have  a  solid  mass  of  gold,  wliich,  if  the  tooth  be 
bmken,  will  form  a  oast  of  the  cavity  from  which  it  has  been 
lilwnited. 

Difficidties  in  the  use  of  adhesive  foil  may  arise  from  the 
gold  alj'eady  in  the  cavity  having  been  insufficiently  con- 
solidated, and  so  yielding  before  the  instrument  and  the 
superadded  layer,  instead  of  affording  an  uuj'ielding  surface 
afrainst  which  the  latter  may  be  welded;  or  the  failure  may 
arise  from  the  surface  of  thu  gold  being  soiled^  or  wetted  by 
saliva,  the  condensation  of  the  hreath,  or  condensation  from 
the  utmosiihere.  If  the  gold  does  not  adhere  readily  it  should 
)e  annealed,  either  in  the  sheet,  or  by  passing  each  fragment 
through  the  liame  of  a  spirit  lamp;  with  the  heavy  foils  th«: 
latter  courae  is  preferable.  Very  heavy  foils,  whieli  may  l*o 
rolled  in  the  place  of  being  beaten  out,  are  remnrkably  adhesive; 
the  mannepof  using  them  does  not  differ  in  any  mutcrial  par- 
ticiilar  from  that  just  described,  save  that  thuy  should  be  cut 
into  pieces  nearly  the  size  of  the  cavity,  as  it  is  dithcult  to  fold 
them  :  by  having  pieces  of  a  suitable  size,  each  piece  is  laid  on 
flat,  and  forms  a  complete  layer  in  itself.  The  very  heavy 
numbers,  such  as  140,  iire  not  ejusily  condensed  without  tite  use 
of  some  form  of  umllet ;  still,  with  care,  and  in  a  suitable 
position,  very  dense  plugs  may  Vie  made  by  hand  pressure 
alone. 


a 


A   8rST£M  OF  DKXTAL  SURGERY, 


Although  the  very  heavy  foils  will  j^robably  never  have  moi 
thaii  11  limited  ui^jtlicahiltty,  such  numbers  as  20  tire  e-vceediu]; 
useful,  and  in  large  cavities,  sshere  it  is  uecettsary  or  desind 
to  ooinmeuce  the  use  of  uu  adhesive  guld  early  iu  the  procedui 
they  are  very  valuable. 

Wherever  cohesive  gold  is  employed,  each  successive  pi* 
should  be  laid  on  as  flat  as  possible,  and  no  attempt  made 
crumple  it  up  into  deep  holes,  as  though  it  were  nou-coheaiw 
and  the  best  cohesion  will  be  gained  by  using  a  nioJerat 
sized  point  at  first,  afterwards  exchanging  it  for  one  somewl 
snmller ;  and  this  applies  with  double  force  to  tlie  use  of  beai 
foils. 

It  must  not  l)e  supposed  that  in  the  formation  of  a  plug 
one  of  the  methods  which  have  just  been  described  iu  genei 
terms  is  necessarily  adhered  to  from  beginning  to  end.  Thi 
for  example,  it  is  very  often  exceedingly  inconvenient 
commence  a  filling  with  cohesive  foil :  on  the  other  liand,  it  is 
often  a  great  convenience  to  finish  the  surface  of  a  plug  con- 
structed of  non-cohesive  gold  with  additions  of  gold  w 
coliesively. 

In  using  CL'hesivo  gold  there  is  perhaps  nUber  more  risk 
the  gold  ixjUiug  away  from  the  edges  of  the  cavity,  aud 
leaving  miuute  Hssui^es,  thau  when  non-cohesive  gold  is 
ployed  ;  hence  we  sometimes  see  beautiful  hard,  solid  tillii 
failing,  and  comj)aratively  soft  fillings  succeeding,  simply 
because  the  gold  is  iu  the  latter  case  better  applied  to  the 
edges.  On  a  coliosive  Hlling,  properly  consolidated, 
burnisher  can  do  comparatively  little  in  securing  good  coni 
round  the  edges,  but  in  a  soft-foil  plug,  however  firmly  it 
have  been  condensed,  the  edge  njay  be  etticiently  buniist 
down. 

At  the  risk  of  recapitulation,  attention  may  once  more 
called  to  the  exi)erinients  made  some  years  ago  by  Mr.  Fletclu 
and  by  Mr.  Kwbank  and  myself.  We  all  found  that  it  was  a 
matter  of  the  most  extreme  ilitficulty  to  make  truly  water-tighl 
plugs  with  cohesive  foils,  and  Mr.  Kwbonk  and  1  found  that 
could  only  do  so  by  using  very  small  portions  of  gold  at  a  til 
with  the  most  extreme  care.  While  therefore  cohesive  plu( 
look  far  better,  at  all  events  ftfter  a  little  wear,  aud  can  be  uu 
iu  places  where  soft-foil  tiUingti  arc  hardly  possible,  yet  it  m\ 
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be  remembered  that  there  is  a  liability  to  invisible  imperfections 
that  does  not  ]>ertiiiii,  nt  all  events  in  the  same  degree,  to  soft 
foil 

So  far  it  has  been  assumed  that  the  consolidation  of  the 
gold  has  been  eflectcd  by  the  use  of  hand  pressure  j  but  there 
are  few  operators  who  do  not  make  uue  of  malleting  in  some 
form  or  other,  though  the  extent  to  which  it  is  resorted  to  will 
vary  with  every  individual.  A  greater  deffrce  of  solidity  will 
bo  conferred  tipon  soft-foil  fillings,  whether  cylinder  fillings 
or  others,  by  the  use  of  a  mallet ;  but  it  is  in  cohesive  lillings 
that  its  employment  becomes  in  the  majority  of  cases  all  but 
essential. 

Reference  is  made  to  the  use  of  the  mallet  by  Koeker 
('*Prin.  Uen.  Surg./'  1826),  and  it  was  naed  by  Dr.  Hoffman,  of 
Marjrate,  about  1846,  but  it  is  to  our  American  eon/yfrett  that 
its  reintroduction  into  evcry-<luy  pnictioe  is  duo.  In  its  simplest 
form  the  dental  mallet  consists  of  a  hanuner,  a  very  good 
form  consisting  of  a  head  of  lead  enclosed  in  a  cylinder  of 
German  silver,  with  a  handle  about  eight  inches  long.  Steel 
heads  of  varying  weight,  wooden  heads,  dec,  are  preferred  by 
some.  But  this  actual  liammer  is  only  well  mlapted  to  the 
needs  of  those  who  emjiloy  an  assistant  to  mallet  for  them, 
and  hence  a  variety  of  automatic  mallets  have  l>een  devised. 
Several  of  these  rei)eat,  in  the  fonn  of  a  blow,  the  force 
which  has  already  been  put  upon  the  filling  in  the  form  of 
pressure;  but  this  is  no  real  objection  to  their  efficacy,  inasmuch 
as  the  same  force,  applied  in  the  form  of  a  blow,  is  far  more 
clfeotive  than  in  the  form  of  a  steady  push.  Of  this  class 
Salmon's,  or  Snow  and  Lewis's,  are  tlie  favourite  forms,  but 
Kirby's  is  also  very  good. 

All  thcHc  mallets  give  a  somewhat  slow,  heavy  blow,  more  or 
less  resembling  that  of  an  actual  hammer,  and  I  reganl  one  or 
other  of  them  as  almost  indispensable. 

A  spring  mallet,  giving  a  very  direct  blow  without  antecedent 
pressure,  was  invented  by  my  futiier,  but  thiM,  thougli  at  the 
time  of  its  introduction  an  admirable  instrument,  has  been 
superseded  by  the  forms  already  alluded  to. 

From  these  we  may  puss  to  the  consideration  of  those  which 
give  ver^'  rapid  blows,  a  linking  form  being  the  pneumatic 
mallet  also  invented  bv  Mr.  A.  S.  Kirhv.     In  this  the  l>low  is 
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given  by  a  puff  of  air  acting  upon  a  freely  moving  piston 
of  some  weiglit,  the  puff  l^eing  given  by  the  pressure  of  the 
foot  upon  an  iiulia-rubber  ball.  This  is  nn  exceedingly  good 
inatruntcut,  and  was  in  extensive  use ;  it  hns  more  in  ouiumuu 
with  tlie  automatic  mullets  previously  deacribed  thaii  with  those 
which  are  to  follow,  but  n|)pear8  to  have  fullen  out  of  favour. 
Several  forms  of  mallets  liave  been  contrivetl  which  convert 

Fin.    153.    (I) 


the  rotatory  motion  of  the  dental  engine  into  a  succession  of 
bluw8,  the  traverse  of  tlie  i)oint  being  short,  and  great  rapidity 
of  blow  being  obtained ;  of  these  Power's  is  one  of  the  beat. 
These  rapid,  short  taps  are  only  well  suited  to  the  packing  of 
cohesive  foil,  and  for  u  loij^'  time  the  ciectriu  mullet  took  the 
tiret  jilaee  amongst  those  which  give  this  chamcter  of  blow. 

The  electric  niollot  now  used  owes  most  of  its  good  points 
to  the  great  mechanical  ingenuity  of  E)r.  Bonwill.  With  the 
mallet  in  thorough  adjustment,  the  battery  at  its  full  strengthi 

Ct  Kirbv'*  pueuinntic  luttlk't. 
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and  all  conditions  favourable,  it  is  a  nearly  perfect  tool,  and  is 
admirnbly  adapted  for  the  packing  of  utrips  of  cohesive  foil,  of 
A  thickness  of  "20,"  or  even  up  to  "60";  for  iU  efl'ective  ue© 
it  ia  absolutely  necesKury  tliat  the  first  pieces  of  gold  should  be 
verj*  secure,  or  it  will  shake  them  loose,  hence  those  who  employ 
it  geuerally  start  from  a  strong  retaining  jtoint. 

Storage  cells  having  now  completely  replaced  primary  hoX- 
teries,  one  of  the  objections  to  the  electric  mallet  has  disappeared. 

Dr.  Bonwill  has,  liowever,  discarded  the  child  of  his  own 
brain,  and  hiis  invented  an  engine  mallet,  which  he  uses  to  the 
entire  exclusion  of  the  electric  mallet,  and  he  predicts  that 
it  will  drive  its  rival  altogether  out  of  the  field,  as  indeed  it 
has  already  done  to  a  very  large  extent,  many  of  the  most 
entbuBiastic  workers  witli  the  electric  having  transferred  their 
allegiance  to  it 
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It  is  very  simple,  tlie  blow  being  given  by  a  slight  steel 
prominence  upon  a  revolving  disc,  against  which  the  end  of 
the  plugger  is  pressed,  and  forms  of  it  have  been  introduced 

work  with  any  of  the  engines  in  the  market.  So  far  its  my 
iwn  experience  goes,  it  dues  not  work  its  best  except  upon 
Dr.  Bonwill's  own  eugiDo;  but  used  with  this  it  is,  in  my 
opinion,  upon  the  whole,  the  best  of  all  rapid-blow  mallets. 

It  is  a  hopeless  task  to  endeavour  to  teach  much  about 
the  tilling  of  teeth  with  gold  by  descni>tion  in  any  mwJcrate 
compass,  and  1  shall  therefore  only  attempt  to  give  general 
principles,  with  ]>erhaps  a  few  hints  as  to  manipulation  in 
»ecial  ciwea.     As  the  simidest^a  crown  ciivity  of  njodenvte  size 

tt  strong  malar  tooth  may  l>e  selected  ;  we  will  Huppoae  the 
■CVies  to  have  been  removed,  all  overhanging  portions  of 
enamel  cut  away  with  enamel  chisels,  or  with  a  bur  in  the 

(')  Dr.  Bonwiirs  engine  ntftllet. 
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engine,  and  all  deep  undercuts  ^ot  rid  of,  tbo  interior  of  the 
cavity  Iwing  only  in  the  Rmallest  degi*ec  larger  than  itA  orifice, 
80  that  it  is  almost  oylindncal.  If  caries  has  extended  into 
the  fisanres  they  of  coiirac  have  I>eou  ojjoned  up. 

We  have  next  to  make  choice  of  the  method  to  l>e  adopted, 
and  for  such  a  place  almost  all  the  uiethuda  already  alluded  to 
Fio  I'S  P»  ^^  ftviiilable;  it  ih  u  cMivity  eminently  well 
suited  for  cylinder  filling,  so  wo  will  first  take 
tliiit.  Choice  having  Iwcn  made  of  the  napkin, 
!'uhl>er,  or  clamp  with  the  saliva  j)ump,  cylinders 
nrc  phiced  in  the  cavity  by  means  of  plugging 
forcci>s,  like  cigars  in  u  tumbler,  and  it  way  be 
mentioned  that  it  iu  quite  a  waste  of  time  to 
uhe  very  soft  cylinders  containing  hut  lictlu  gold ; 
Asli's  style  C,  or  the  hardest  of  Willioins's  or 
Hood  and  Reynolds's  are  well  suited  to  the 
|uu*posc  in  liaml.  The  cavity  being  loosely  filled 
witli  cylinders  of  such  length  that  their  enda 
project  a  little  beyond  the  edge,  they  are  con- 
solidated towards  the  walla  by  pressure  put 
uiwn  their  sides  by  means  of  foot-shaped  plug- 
gers,  and  malleted  or  not,  according  to  the 
taste  of  the  operator ;  or  they  way  be  consoli- 
lUted  by  hand  pressure  with  the  wedge-shaped 
]iluggers  of  Dumiiug  (see  page  318),  If  the 
L-avity  be  a  small  one,  it  will  be  Iwst  so  to  urnuige 
mattei-a  that  the  space  got  by  their  compression 
shall  be  in  the  centre  of  the  gold,  and  not 
against  any  of  the  walla  ;  but  if  the  cavity  l)e 
liirge,  it  will  be  better  to  drive  all  the  cylinders 
^ip  towartls  one  side,  and  then  insert  into  the 
8i>ace  still  loft  a  fresh  charge.  When  by  the  repetition  of  this 
proceeding  the  bole  is  nearly  tilled  up,  the  spaces  must  be 
formed  in  the  middle  of  the  gold,  as  in  the  cose  of  the  amull 
cavity. 

Tlie  compression  of  the  gold  towards  the  walls  may  some- 
times be  effectod  by  driving  into  the  mid^t  of  the  gold  a  point 
shaped  like  that  of  a  trocar.     The  eflect  of  this  will  be  to  drive 


(')  IMugfritijr  forceps, 
expanded  hnndlvB. 


Thejr  mHV  advantageously  hare   liu-ger  And  more 
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the  gold  outwjinltj  against  tbe  walls  with  ffCQ^t  force,  and  it  is 
therefore  on  unsafe  proceeding  in  a  tooth  much  weakened  by 
caries.  The  hole  thus  made  may  be  filled  with  pellets  or 
strips,  or  with  a  little  cohesive  foil,  of  which  the  last  is  to  bo 
profc'rre<i 

Now  for  the  first  tirae  the  ends  of  the  cylinders,  which  will 
project  a  little  beyond  the  level  of  the  ed^es  of  the  c^ivity,  are 
to  be  condensed,  and  when  they  can  be  no  more  condensed,  and 
the  solidity  of  the  plus;  has  been  tested  by  trial  with  a  fine 
point,  it  is  to  be  burnishetl. 


Fig.  156.  (>) 


Fur  my  own  part  I  like  the  handles  of  condensers  and 
burnishers  to  be  large  and  rounded,  so  as  to  lie  in  the 
palm  of  the  baud.  On  tliis  page  are  a  few  ordinary  forms 
of  biiniishers. 

After  it  has  been  burnished,  which  may  sometimes  be 
advantageously  done  by  an  engine  Imruisher,  the  surface  is  cut 
down  to  the  proper  level  by  a  plug  tiiuHhiiig  bur,  then  by  a 
conmdimi  point,  imd  iitstly  finished  witli  pumice. 

A  plug  so  executed  is  likely  to  preserve  the  tooth  for  a  very 
long  period.     The  margins  of  the   cavity  are   everywhere  in 

(1)  Y«rioufi  forrufl  of  biimisliera. 
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contact  Tvith  soft  foil,  which  U  furaijged  in  parallel  ky^ts 
perpcudiciilar  to  the  surface,  wherebj  the  greatest  r«sistaim<e 
to  wear  is  secLiredt  at  the  same  time  that  the  aiiapta!)iliij  of, 
soft  foil  ren'iers  it  likely  that  the  fiUig  will  be  wator-tigtM-t-  | 
At  the  eeutrfl  of  tlie  plug  will  l>e  a  portion  of  coheaive  fo^il, 
which  will  still  better  resist  the  attrition  of  masticati^w]- 
Moreover,  the  whole  process  can  be  carried  through  wi<:.h 
considerable  rapidity.  i 

Wheu  the  etlges  of  the  caTity  are  formed  by  soft  foil,  tta&l 
free  and  forcible  application  of  the  baruiaher  will  be  of  gre-a-^t 
use,  but  it  is  of  little  iiae  whcne  cohesive  foil  is  against  tlr»a- 
edgesjj  as  the  portions  of  this  being  uuable  to  move  upon  o» 
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no  menns  a  baii  wftv  of  getting  a  cohesive  foundation  upou 
which  to  huild  in  a  simple  crown  cavity. 

If  a  cavity  when  excavated  extends  down  to  the  cervical 
margin  of  the  tooth,  involves  the  greater  ])art  of  the  interstitial 
surface,  and  extends  so  nearly  up  to  the  grinding  siurface  that 
there  is  but  little  besides  enamel  at  this  jxiint,  it  would  be  very- 
difficult  to  fill  solidly  underneath  thin^  atid  when  done  it  would 
bo  likely  to  ijive  way  under  mastication,  8o  that  it  is  better  U>^ 
chip  this  right  away  with  an  enamel  chisel,  and  so  get  a  cavity 
with  three  walls  instend  of  four,  and  also  get  a  free  and  tlirect 
access  to  the  whole  from  the  grinding  surface, 

C'lu-e  should  be  taken  at  the  cen'ical  margin  that  if  the 
termination  of  the  euaniel  be  at  all  nearly  reached,  the 
excavation  should  be  earned  well  down  bo  as  to  remove  it  all, 
as  that  last  thin  edge  of  enamel  is  very  apt  to  flake  off  when 
any  pressure  is  put  \i\hm\  it  in  packing  the  gold.  And  aa  the 
cervical  edge  is  the  most  probable  point  of  future  failure,  it 
re<juires  special  atteutiou.  No  deep  groove  should  be  made 
here,  lest  it  be  not  solidly  filled,  but  it  should  be  left  almost 
flat,  with  the  smallest  amount  of  undercut  j  and  the  immediate 
edge  may  with  advantage  be  very  sliglitly  chamfered  out- 
wards. The  edge  of  the  cavity  towards  the  grinding  surface 
will  also  require  a  little  attention  ;  if  it  ends  with  a  thick  and 
fairly  level  rim  of  enamel  it  may  \ye  left  so,  hut  if  it  approaches 
near  to  the  pita  or  grooves  of  the  grinding  surface,  or  any  of 
the  natural  fissures  of  the  crown  lead  up  to  it,  then  it  will  be 
better  to  carry  it  further  in  this  direction,  and  extend  it  right 
into  the  pit,  which  must  be  drilled  out  to  form  a  good  anchor- 
age J  or  similarly  the  fissure  may  be  deepened  and  undercut, 
the  object  iu  view  being  the  utmost  smoothness  of  edge  whea 
the  filling  is  completed. 

In  such  a  place  the  action  of  mastication  will  be  more  trying 
than  in  a  simple  crown  cavity,  as  it  will  have  a  tendency  to 
drive  the  filling  out  of  the  cavity  instead  of  into  it,  aa  in  the 
previous  cose,  and  hence  a  purely  soft-foil  filling  is  less  adapted 
10  the  requirements  of  strength.  Still,  the  filling  may  be 
commenced  and  a  large  proportion  of  the  gold  impacted  in  the 
soft  form,  and  with  this  method  we  will  first  deal  ;  at  the 
cervical  margin  three  substantial  cylinders  may  be  placed, 
containing  a  quantity  of  gold  sufiiciont   to  make  it  hold  iu 
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place  Trhen  condensed ;  and  this  condensAtiou  may  advau- 
tageoiialy  \xi  done  with  some  little  method,  one  si<le  cylinder 
(I  in  Fig.  158)  being  first  a  little  condensed,  then  3,  and 
lastly  the  central  one,  2  ;  then  returning  to  the  first,  that 
should  be  fully  coudenae<l,  then  the  second,  and  lastly  the 
middle  one.  If  this  order  is  followed,  it  will  be  found  that 
there  will  be  but  triflinj*  difficulty  in  gettinj;:  the  early  portion 
of  the  gold  condensed  without  rocking.  This  sort  of  procedure 
may  be  repeated  till  al>out  half  the  height  of  the  cavity  has 
heen  filled,  and  then  it  will  lie  time  to  commence  the  use  of 
cohesive  foil,  which  can  best  be  started  in  the  centre  by  wedging 


a  freshly  annealed  cylinder  or  other  piece  of  cohesive  gold 
between  two  cylinders  of  soft  foil.  An  anchorage  thus  obtained, 
tht'  whole  of  the  rest  may  be  completed  with  cohesive  foil,  or 
the  UHC  of  the  two  may  be  gone  ou  with  by  buildintr  cylindei's 
against  the  walls,  at  the  same  time  that  the  central  portion  is 
l>eing  carried  up  with  annealed  foil«  also  conveniently  applied 
to  such  ixfsitiou  iu  the  form  of  cylinders,  which  will  of  course 
contain  far  less  gold  than  tlio  outer  ones ;  as  the  g^nding 
surface  is  approached  the  use  of  the  soft  foil  is  altogether 
abandoned. 

This  mode  may  of  course  be  varied  in  many  ways.  Tin 
might  have  been  used  at  the  cervical  edge  on  account  of  its 
very  ready  adaj)tubility,  ur  tin  and  goltl  mixed,  or  the  help 
of  a  matrix  might  have  been  sought     For  interstitial  tilliuga 

[^)  Diagram  reprefienting  the  positioD  of  the  cvUnden  end  of  the  oohedTe 
foil  in  an  iDtentitiol  carit^r  in  n  bicuipid  twithJ  Tbe  coheriTe  gold  (4)  \» 
ahadud. 
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r>(  Urge  flise  the  zuatiix  is  invahiiible,  both  aa  a  time-saver 
«id  H9  n'lHlermjJT  quite  easy  the  (illiijjLr  of  Ciivities  which  otber- 
»i«;  WQidd  have  iK-en  rather  Wirticult.     In  princii»le  it  is  the 
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^vinj^  to  your  three-wallod  cavity  a  fourth  temporary  wall, 
K  tliai  \xx  all  the  earlier  stages  of  the  work  you  are  packing 
into  ft  deep  four-walled  b(kicc. 

(<)  Dr.  Javk*«  mutrico*. 
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The  simplest  form  of  matrix  is  a  strip  of  clock-spring  passed 
Iwtwecn  the  teeth  and  wcdjrcd  up  ng-aiiist  the  one  which  is 
lieing  operated  upon  by  means  of  wooden  wedijes,  or  onliniiry 
pins  driveu  in  between  it  and  tlie  next  tootL  JUit  Dr-  Louis 
Jark  has  introduced  a  form  of  matrix,  which  is  very  fax  superior 
to  this  wherever  there  is  a  little  space  ;  his  matrices,  of  which 
a  tiiLfurc  is  ^iveii«  are  hoUowx'd  towards  the  cavity,  an(i  highly 
polished,  their  other  surface  being  more  rouj^h,  so  as  to  ^\vg 
a  good  )rri]>  to  the  wedges  ;  this  hollowin;^:  of  the  matrix 
nnders  the  filling  convex,  and  a  little  projecting  from  the 
cavity,  so  that  a  better  finish  can  be  driven  to  it. 

The  disiidvantuge  wliieli  is  ur;rcd  against  the  use  of  the 
matrix  is,  that  the  cervical  margin,  the  mo^t  vulnerable  pi.tint  of 
the  filling,  is  concealed  from  view,  and  this,  which  is  true,  has 
to  lie  met  by  the  adoption  of  a  close  method  in  the  introduction 
uf  the  first  pieces  uf  gold.  Dr.  Jack  foldu  his  gold  leaf  into 
a  long  strip,  which  is  a  little  nan*owcr  than  the  width  of  the 
cavity ;  this  long  strip  he  folds  ugiiin  luDgitudinally  upon 
itself  four  or  five  times,  tlie  resultant  pieces  being  about  four 
times  the  depth  of  his  cavity,  aud  each  piece  contoiuiiig  about 
»  grain  of  gold. 

The  strip  is  taken  iu  the  forceps  aud,  sliding  it  down  th* 


Yiu.  IGl.  (•) 
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polished  face  of  the  matrix,  one  end  is  carried  into  the  retain- 
ing grixtve  at  the  cer\'icul  margin  towards  one  side  ;  the  rest 
of  it  ia  folded  in,  keeping  it  only  half  condensed ;  then  a 
similar  piece  is  carricfl  down  and  worked  iuto  the  opposite 
conier,  and  a  tliird  down  the  middle.  Great  care  is  taken  to 
keep  the  instrument  well  against  the  surface  of  the  matm, 
thoroughly  condensing  the  gold  here  even  before  it  is  fully 
inalleted  into  the  tooth  groove,  for  by  this  means  a  good 
margin  is  secured.  It  must  never  be  forgotten  that  iu  pro- 
portion OS  you  lose  sight  of  tlie  cervical  edge,  so  must  you 

(')  Pl«ggt'»  swited  for  use  with  a  matrix. 


MBTHODS  OF  lifTRODUCmo  GOLD, 


»S» 


substitute  a  stcp-by-step  method,  so  as  to  ensure  each  portiun 
beiug  solid. 

The  hand  mallet  OP  the  uutomntic  maJIeta  arc  well  adapted 
for  this  stage  of  the  work,  and  {toxuXR  of  ii  particular  l>end 
•re  almost  essential  to  ensure  easily  reaching  every  part  of 
the  cavity.  When  the  cavity  is  half  full  or  more,  cohesive 
foil  may  be  adopted,  and  if  the  matrix  is  ut  all  in  the  wuy 
it  can  now  be  removixl,  but  it  is  usually  quite  easy  to  tiniab 
without  disturbing  it.  When  the  matrix  is  removed  there 
will  lie  only  a  small  luuoimt  of  surjilus  gold,  and  that  will 
be  pretty  smooth,  so  that  a  great  deal  of  time  will  be  saved 
also  in  Hnishing  the  plug. 

In  the  execution  of  any  of  these  composite  plugs,  partly 
soft  and  partly  cohesive,  it  must  l>e  rememl>ered  that  there 
is  little  cohesion  l>etween  the  two  portions,  and  it  is  therefoi-e 
fjuite  necessary  that  the  residual  cavity  occupied  by  the 
c«.ihesive  gold,  the  walls  of  which  will  be  partly  soft  foil  and 
partly  tooth,  shall  be  of  such  shape  Jia  to  Hrmly  retain  the 
gold. 

The  matrix  may  be  secured  by  thin  wedges  of  wood,  as 
has  already  been  mentioned,  uud  thcHe  will  lie  less  likely  to 
dip  if  they  are  dipped  in  gura  saudrach,  or  in  copal,  prior 
to  being  pushed  into  place ;  gutta-percha,  model  composi- 
tion or  sealing-wax  may  also  l>e  used  for  this  purpose,  but 
it  is  essential  that  the  matrix  should  be  quite  steady  during 
the  whole  operation 

It  will  also  be  found  to  be  very  serviceable  in  large  amalgam 
Blliugs,  or  in  other  pliiatic  operations,  and  apace  for  its  appli- 
cation may  be  often  obtained  by  the  use  of  I'err^'s  separators. 
Another  mode  of  getting  s|>ace  may  hero  Im*  mentioned.  If 
l»ase-platc  gtitta-pcrcha  Ik)  crowded  into  the  cavity  and 
between  the  teeth,  being  left  a  little  above  the  bite,  the  teeth 
will  in  a  few  days  or  a  week  bo  separated  tjuito  painlessly^ 
and  if  they  be  left  for  a  much  longer  period,  a  yery  wide  space 
may  similarly  he  gained.  For  this  hint  I  am  indebted  to 
Dr.  Bonwill. 

An  excellent  matrix  may  often  be  made  at  the  time  of 
use  by  l>ending  up  a  thin  strip  of  platinum  foil  of  some 
thickness,  so  as  to  encircle  the  tooth,  its  cuds  overlappiug 
a  little,  and  soldering  it  together  by  a  little  piece  of  solder 
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m  tbe  flame  of  a  Bumieu  bumor ;   thia  is,  of  cotizve,  oia// 

availftlvle  when  the  tooth  stauds  more  or  less  aloue,  Imt  if 
cau  lie  made  iu  iia  little  tinio  bh  it  t»keR  to  adjoiit  the  niori' 
complex  forma  of  matrix. 

Mr,  Bntnton  haa  devised  an  cxcclkiit  niMtrix,  whit'h  cv^imistA 
of  a  thin  band  tightened  upon  the  tooth  hy  fnt-iiUH  of  u  atiiAll 
fiorew  :  the  band  ia  so  thin  that  it  geutirally  cau  be  got  ti^tvecn 
the  teeth,  and  the  appUi^noe  is  an  excellent  one. 

Another  of  the  more  complicated  or  apparently  ccmipHcalwl 
fi^nus  of  matrix  is  that  of  Mr,  Lennox,  and  this,  iu  mj"  own 
handsels  the  one  which  I  prefer.  By  it  venr  perfect  udaptAtion 
is  readily  aticuredf  and  the  clamping  aertiw  ia  in  wry  cou- 
TEnient  form  and  Imt  little  in  the  way, 

T?tf  Trmtfrirut  nf  Cari*:i  in  fhr  Frmu  Tff'tL — 1'hc  mart 
oonimon  position  for  caHea  iu  the  frant  teeth  ia  u]>oa  tbo 
aurfacoB  of  contact,  and  therefore  these  may  firat  be  njjoVou  of- 

A  combinfttion  of  tilling  and  excision  will  soraetimt?**  aimi^est 
itself  as  the  liest  for  a  pixrticular  crtflo,  the  ti>etb  being  slioM 
away  from  behind  so  us  to  leavt^  Helf-elcuusiug  8nrf;ic«M,  «innc 
part  of  the  surface  beinf^  a  gold  lilting  inHt^ead  of  Itv  all  hdag 
tfioth. 

If  the  cavity  be  of  no  ffreat  aiae  relutrvBly  to  the  toothy  and 
haa  strong  walls,  a  welMinished  filling  of  uon-^ohcfiave  (oil 
will  answer  every  purpose,  aK  it  is  not  eiposod  to  stsvere  wwur* 
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tfl  etjually  consolidated.     Hut  ahoiild  the  foil  ibow  a  disposition 
to  roll,  wo  shall  do  well  to  remove  it  aud  recommence  the 
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(*)  Mr.  Lenuux's  matrix.  I,  key  for  tightening  np 
the  clamp ;  2,  wnndrn  mandrel  for  slmpin;^  the  matrices 
to  the  neck>  of  teeth;  3,  ulump;  4,  matrices;  h,  matrix 
bent  f(ir  injit-rtion  in  the  vlump ;  (3,  luMtriiment  for 
twistine  uj)  hinding  wire  where  the  dump  caanot  eon- 
veuiently  lie  .ippUed. 


I-... I  ^i  inc  cavity,  8ol't  foil  may  b 
more  of  it  is  tilled  ;  but  in  mure  < 
to  commence  at  once  with  cohesive 
iustruuieut  a  foundation  of  cohesi^ 
without  the  use  of  retaining  points 

Fio.  164. 


workable  cylinders  of  Wolrab,  aligh 
in  any  really  difficult  cavity  it  is  w 
pits,  necessary  evil  though  they  i 
more  should  be  drilled  at  the  cerv 
being  such  as  to  carry  them  betweei 
approaching  neither  too  closely. 
be  required  at  the  cutting  edge  of 
shape  of  the  holp  of+o*-  ***-  --" 
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l»ut  very  thin  strips  of  No,  20  gold,  or  of  other  gold  folded 
to  about  tlmt  or  to  3*2  in  thiekncsH,  are  most  auitalile,  and  first 
one  pit  fthonld  bo  filled  so  ka  to  project  a  little,  and  then  the 
otiier,  and  next  the  gold  should  be  built  acroas  from  one  to  the 
otlier ;  so  Hoon  fui  this  is  done,  a  basis  of  cohesive  gold,  which 
is  <iuite  inmioviible,  is  there  ready  to  be  built  uptm  ;  ajui  this 
will  >)e  done  ncconling  to  the  method  in  favour  with  the 
particular  o(>erator,  though  some  form  of  Diallet  is  desirable, 
and  the  preference  is  to  l>e  given  to  those  wliich  strike  very 
rapid  light  blows,  such  hs  the  electric,  Bonwill's  engine-mallet, 
I'ower's,  or  the  pneumatic  mallet.  And  upon  the  whole,  long 
strips  of  gold  will  generally  be  found  Uy  be  the  most  convenient 
for  building  upon  a  retaining  point  basis;  these  strips  may  be 
made  by  the  operator  himself  fron»  No.  4  foil,  folded  to  the 
thickness  (tf  24,  3l',  or  64,  as  his  own  preference  may  dictate, 
or  hejivy  foil  may  be  used,  such  as  No.  20,  which  works  very 
nicely  with  the  electric  or  with  Dr.  Bonwill's  mallet. 

I.'pou  the  form  in  which  the  gold  is  used  it  is  not  safe  to 
dogmatize,  as  equally  good  results  may  be  got  with  suitable 
cylinders,  or  with  crystal  gidd  appropriately  worked  :  but  this 
much  may  Ini  said,  that  if,  after  consolidation,  the  least  move- 
ment is  detected  in  the  gold,  it  is  far  safer  to  t^ke  it  out  and 
begin  again  than  to  nttompt  to  fix  it  by  itaeking  in  any 
ndditional  piece.  This  can  never  bo  safely  done  with  cohesive 
gold,  and  but  seldom  with  soft  foil,  without  the  greatest  risk  of 
a  very  imperfect  result  l>eing  obtained. 

Although  it  is  always  very  desirable  to  have  space  enough 
between  the  teeth  for  a  thin  file  to  pass  through,  in  order  to 
finish  the  filling  satisfactorily,  there  is  another  method  of 
obtaining  access  to  it  without  wedging,  which,  when  the  cavity 
is  such  aa  to  lend  itself  to  this  methiid,  is  available  ;  this  is  to 
enter  the  cavity  from  behin«l  by  cutting  away  its  posterior 
wall  very  freely,  down,  iu  fact,  to  the  floor  of  the  cavity  in 
almost  itfc  whole  extent,  and  then,  relying  upon  the  appropriate 
shaping  of  the  cervical  wall  and  of  the  opposite  jwrtion,  to  fill 
with  cohesive  foil,  soft  foil  being  but  little  suite*!  to  a  cavity  so 
sha[>ed,  as  its  lingual  surface  would  lie  with  difficulty  made 
perfect  without  cohesiveness  in  the  foil  employed. 

A  t|ue8tion  which  will  frequently  occur  in  dealing  with 
interstitial  cavities  in  the  front  teeth  is  the  extent  to  which 
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L0  contour  of  the  togtb,  when  it  baa  bf-ru   mtnlcmi^ 
J  diseoae  or  by  the  nooesfiaiy  pfigpinttion  of  Uiu  cuivttv,  4)iRli 
s  restored  \  an  exLil>«raiit  diaplny  of  ^Id  iu  the  Trout  of  Ok 
louth,  giving  to  the  piitieut  whut  x\my  in  too  litoml  n  *em*t* 
a*cril»eti  aa  ii  golden  amile^  must,  I  tlimk,  on  ivatln'tu'  ^nTiiii'^ 
e  coiniemiicd,  thouj^li  it  ia,  tirny  be,  to  lut'  [tivfenvd  to  n  disj»l»J 
r  tUrty-lookiug  jrt|j:<,'eJ  teeth,  with  woni  gutlA-pcrch*  liUinga  ii» 
leni  ;  aud   thou(*h  it  iiuist  be  adniitt-ed  that,  if  wlutf  fibuti*- 
llings   be    ernploye<i,    the    teetli   'kvill,   uulewt    tlie    irttticnt    ''■ 
rcefcdingly  oiisiduous  iit  haviug  the  lilNtitcs  rtTjcwed,  iimier^'^ 

lip'aflual  deterioration.     Aluch  must  be  lult  to  thf  ju'.l^'ui*?''** 
f  the  opemtOTj  fty  >^ell  as  to  the  pre<.lilcciiMDB  of  th^  pftti*t»'* 
4t»iigh,  for  my  own  ]iartj  I   &(j  disdiki*  the   (i}jj>cflnu3<*c  of     " 
litter    of   gold    every   time    the    mouth    int    o|iciurd,    thiit   t**^ 
mdency  in  advising  luy  pnticnt  wunld  always  bo  ai;iiiu«t  t  ** 
ctcnaive  contauriii^  of  iront  t«eth  with  ^^oXd  ;  aiul  it  niiut    ^"^^ 
icollected    tbiit   tlwteit,^    I'eiiSLmti   which    render    ilefiiinbk-    1^^    ^ 

?3toratiuii  of  contour  hi  the  buck  tet^tlj,  which  are  etitra^c^-'"   \ 

\  the  heavy  work  of  niuaticatioUj  do  uot  ftpply  with  oqu 
iFce  to  the  front  teeth,  in  which  thot^  \^  ltttl«  tvuilcucy  t 
kkI  to  \}^  forced  iJowu  upou  the  gums,  and  still  kas  tt^vran 
:b  r^mniuhi^  thert^  long. 

But  it  mthy  happen  that  the  lahiiil  h\\&  beeu  eui:n>Achv 
pmi  by  diaeaao,  while  tho  liu|;uul  tmrfiicti  is  coin[HkraCivti| 
Tiii*inr*^d      In  that  iji.sei  the  i^old  iii&v  be  introduceil   ftwu 
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of  gum  may  be  burnt  away  with  a  minimum  of  pain  by 
means  of  Hodium  ethylute ;  or,  after  two  or  throe  paiutiiiKS 
with  cocaiue,  viulouco  iiiuy  Iw  done  to  it  without  luuch  if  any 
paiu,  wheu  it  is  nut  desirable  to  pack  it  out  by  means  of  cotton- 
woo],  which  would  involve  the  poHtponcmciit  of  the  operation 
to  another  day.  If  a  jaw  fn>m  which  the  eoft  parts  have  bceu 
removLHl  be  examined,  it  wiJl  be  seen  that  a  triangular  space 
Bvparates  the  necka  of  the  leeth,  the  biise  beiug  formed  by 
tho  alveolar  pi*ocefts.  and  thu  ajwx  of  the  triangle  by  the  con- 
venience of  the  mesial  and  distal  uurfacea  of  the  contiguous 
teeth.  The  interval  so  pro*luccd  (Fig.  i>l)  is  occupied  by 
the  gum,  and  our  object  is  to  ]irevent  its  bleeding,  and  at 
the  same  time  tfi  move  it  from  the  margin  of  tho  cavity. 
To  accomplish  both  purposes  it  is  necessary  to  take  a  strip 
of  soft  wood,  such  as  willow  or  plane,  and  cut  or  Hie  it  into  a 
thaugxdar  rod.  When  reducetl  to  a  suitable  size,  introduce 
it  by  a  steady  pressure  between  the  teeth,  taking  care  that  the 
iMwia  of  the  triangle  corresponds  to  the  edge  of  the  alveolar 
process  ;  by  this  means  the  gum  will  lit'  |)re88ed  up  against 
tho  latter  part,  the  bleeding  will  bo  stopped,  and  the  cavity  iu 
the  liHjth  fully  exposed  to  view.  The  introductitai  of  the  wood 
will  occasion  a  little  pain  at  the  moment,  but  it  soon  gives 
way  to  mere  uneiisiiicss.  Wheu  teeth  have  been  gradually 
separated  by  caoutchouc,  the  presence  of  the  wedge  tends  to 
keep  them  steadily  tixcd,  and  thereby  renders  the  operation 
of  plugging  less  painful  than  it  wouhl  have  been  had  the  teeth 
reniainetl  iinsup|M)rtotl.  The  ends  of  the  woikI  will,  of  course, 
be  cut  oH*  close  to  the  liugtml  and  labial  surfaces  of  the  teeth,  and 
the  operation  may  then  be  accomplished  without  interruption. 

If,  as  will  usually  be  the  case,  the  rubber  is  to  be  applied, 
the  wedge  should  be  forced  iu  after  the  rubber  is  in  pliu:e  : 
sometimes  it  will  be  of  a  little  tu^sistiuice  in  forming  a  matrix 
for  the  upper  third  of  the  cavity. 

A  troublesome  form  nf  cavity  met  with  frequently  upon  the 
front  teeth  is  that  which  occurs  along  the  margins  of  the 
gums;  it  usually  refpiii-es  a  good  deal  nf  alteration  of  form 
l»efore  it  is  suited  for  the  retention  oi'  a  plug,  having  to  be 
deepened  at  its  two  extremities,  and  a  groove  formed  along 
its  upper  and  lower  eilges.  In  tilling  such  places  cohesive 
gold  may  be  employed  from  the  Hrst  ami  u  thoroughly  good 
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result  obuined,  but  there  is  ofttiu  u  good  deal  of  difficulty  in 
keeping  them  dry,  and  a  more  expeditious  mode  is  tn  be  found 
in  the  use  of  cylinders,  which  for  thiH  j)Ui']»o&c  should  be  very 
shorti  so  as  not  to  project  far  beyond  the  margins  of  the  holet 
but  at  the  same  time  ttbouM  be  very  dense  and  of  considerable 
eircumference  relatively  to  the  size  of  the  hole.  Such  aro  the 
15  b  cylinderu  prepared  by  Williams,  and  the  rcasou  why  large 
eyliudenj  can  bo  safely  employed  are  several  :  one  that  the 
cavitiea  are  alway8  strong  walled,  another  tlxat  they  are  very 
oxsceaaible,  and  a  third  that  the  regularity  and  curved  form  of 
the  margins  render  it  eaay  to  force  even  a  very  dense  cylinder 
into  water-tight  contact  with  oil  its  ports,  while  the  large 
amount  of  gold  introduced  at  once  removes,  after  the  insertion 
of  two  or  three  cylinders,  all  disposition  to  roll. 

The  plugs  may  be  tinislied  entirely  with  soft  foil,  or,  after 
there  remains  only  a  small  central  ]>lace  to  till  in,  cohesive 
gold  in  any  convenient  form  may  be  resortc^l  to ;  very  cnreful 
finishing  and  polishing  of  all  the  cdgCB  is  ospecially  uooessory 
in  this  class  of  cavity. 

When,  owing  to  the  loss  of  back  teeth  and  to  peculiarities 
of  bite,  the  edges  of  the  front  teeth  have  become  worn  down  to 
an  extent  that  imperils  the  pulp,  it  is  sometimes  desirable  to  tip 
them  with  gold.  The  operation  c^lls  for  no  special  description, 
^ive  that  it  is  generally  desirable  to  form  a  slight  groove  all 
round  the  cavity,  as  well  as  to  form  a  retaining  pit  at  each 
extremity  :  of  course  cohesive  gold  isidnne  snitflhlc  for  the  work. 

Cloaciy  allic<l  to  the  form  of  decay  just  uHuded  to,  ik  that  in 
which  we  find  a  narrow  groove  at  the  corvieal  edge  of  the 
enamel,  deep  in  the  centre,  but  cropping  out  to  nothing  at 
either  end,  with  walls  that  diverge  outwanls ;  this  may  vary, 
fn^m  a  biit  tolerably  oliviously  produced  by  the  tooth-brusli 
to  the  wide  shallow  depression  attributed  to  erosion,  a  thing 
which  nowadays  many  authors  deem  to  be  but  a  form  of 
attrition.  Putting  its  origin  out  of  the  question  for  the 
moment,  it  may  or  may  not  be  needful  to  treat  it,  according 
to  the  rapidity  with  which  we  believe  it  to  )>c  advancing,  and 
the  imminence  of  its  a]>proaching  to  the  pulp  cavity. 

It  muNt  be  remembered  that  no  titling  save  gold  is  of  much 
use  in  such  a  place,  and  gold  will  be  very  disHguring ;  the 
pmotice,  therefore,  of  those  who  cut  into  shape  and  fill  every 
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fipot  where  this  form  of  mischief  is  to  be  detected,  qa  some 
<?ai>ecially  ruuong  o»ir  Amcriciui  ronfrfren  do,  docs  not  recom- 
meud  itself,  as  it  is  uo  uticommou  thiug  for  the  trouble  to  be 
«t(\tion«r}',  at  all  events  for  a  long  time.  Where,  however,  it 
is  80  deep  an  to  threaten  the  pulp,  or  whore  any  softened  tissue 
lines  tiie  depression,  there  is  no  choice,  and  it  must  be  tilled. 

In  some  few  cases  teeth  may  thus  be  defended,  even  when 
each  tooth  has  to  be,  in  a  measure,  plated  over  a  large  extent 
of  its  surface  ;  but  the  result  is  appallingly  u-^ly  to  look  upon. 

Hirvnptd  Tteth, — The  treatment  of  caries  in  canine  teeth, 
and  those  upon  the  grinding  surfaces  of  premolars,  may  be 
passed  over  u  not  involving  any  material  differences  in 
practice  from  such  as  have  been  already  described  j  but  a 
very  large  part  of  the  dentiut's  time  will  be  Bj^ent  in  com- 
bating interstitial  decay  in  the  premoliirs,  and  a  fow  remarks 
respecting  the  best  methods  of  procedure  are  therefore  called 
for.  It  may  he  premised  that  there  is  much  more  difficulty 
in  making  enduring  operations  upon  these  teeth  than  upon 
the  incisors,  partly  in  that  they  are  more  prone  to  decay,  but. 
much  more  because  their  shape  involves  larger  surfaces  of 
contact,  and  their  greater  function  in  mastication  renders  it 
dirticult  so  to  treat  them  as  to  get  self-cleansing  surfaces.  To 
cut  them  away  freely,  so  as  to  leave  them  apart,  i»  not 
Altogether  satisfactory  ;  for  they  are  almost  sure  to  close  up ; 
whilst  to  cut  the  proximal  surfaces  apart,  leaving  a  shoulder 
at  the  gum  level,  is  very  apt  to  leave  a  dangerous  spot  at  or 
just  beyond  the  points  of  contact ;  so  that  we  are  reduced,  in 

much  larger  proportion  of  cases,  to  the  necessity  of  making 
^ntour  operations,  even  though  we  may  not  be  esi>ecially  fond 
of  contouring  teeth. 

And  in  contouring  them  it  is  desirable  to  leave  none  of  the 
enamel  of  the  att'ectcd  tooth  in  conUiot  with  its  neighbour, 
if  the  cavity  be  of  any  considerable  size;  but  so  to  shape  the 
cavity  and  the  Hlling  that  the  gold  only  shall  touch  the  next 
tooth,  or  the  HI  ling  in  the  next  tooth,  as  the  case  may  be — 
which  will  sometimes  involve  a  good  deal  of  alteration  in  the 
shape  of  the  natural  cavity.  It  ia  but  seldom,  therefore,  that 
it  is  advisable  to  enter  the  cavity  from  the  labial  aspect  of  the 
tooth,  leaving  the  grinding  surface  intact,  but  it  will  generally 
bo  better  to  cut  straight  down  from  the  grinding  surface. 
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There  is  no  instrument  whioh  auswera  the  purpose  l^etter 
for  this  stage  of  the  opcnitinn  thini  an  eimmel  chisel,  the  edge 
of  which  is  formed  by  griiidhig  ofl*  at  au  appropriate  angle  the 
end  of  a  half-rouiid  piece  of  steel  of  about  a  quarter  of  an  inch 
diameter  ;  and  the  enamel  should  generally  be  cut  back  to  the 
full  depth  of  the  cavity,  or  thereabouts,  so  that  access  may  be 
had  to  all  [tails  of  the  cavity  with  a  perfectly  straight  instru- 
ment. There  will  then  Ik?  a  cavity  with  three  walls  to  deal 
with  ;  the  labial  and  lingual  walls  must  Iw  out  away  till  tliey 
are  quite  stron^^,  regard  beiug  hiwi  to  the  point  alrt-iidy  alludetl 
to  as  to  the  ultimate  points  of  contact  between  the  tooth  and 
iU  neighbour ;  and  unless  the  grinding  surface  of  the  tooth  be 
a  very  smooth  one,  with  the  groove  across  it  but  feebly  pro- 
nounced, it  will  1>e  best,  even  though  caries  do  not  exist  in 
the  groove,  to  cut  it  out  and  make  a  pit  in  it,  so  as  to  get  a 
better  form  of  edge  to  the  Bnished  filling.  If  this  bo  not  done 
there  will  be  a  fissure  upon  the  grinding  surface  leading  to  the 
junction  of  the  tiUiuK  with  the  edge  of  the  enamel,  and  it  will 
form  a  very  likely  place  for  ultiumte  failure. 

The  preparation  of  the  cervical  edge  will  need  very  particular 
attention,  as  here  also  is  a  vulnerable  {>oint :  if  it  extends  down 
so  far  as  tu  be  close  to  the  end  of  tlie  enamel,  it  is  safer  to 
extend  it  quite  to  tlie  end,  ho  a-s  to  avoid  leaving  a  small 
romuaut  of  enamel,  which  will  very  likely  split  off  in  impacting 
the  gold  against  it.  Kven  if  it  does  not  extend  so  far,  no  deep 
groove  should  ever  bo  formed  or  left  at  thi«  part  ;  it  should  be 
cut  square,  with  only  the  least  trace  of  an  inidercut,  and  many 
of  the  must  careful  openitors  bevel  the  immediate  edge  out- 
wards a  little.  For  the  shaping  of  this  part  of  the  cavity  the 
spoon-8ha[K?d  excavator  is  most  useful,  us  by  it  there  is  le6» 
djinger  of  an  uppiT«u'h  to  the  pulp  than  Wfudd  be  the  case 
were  its  end  square.  Thu  labial  and  lingmil  walls  may  be 
slightly  imdercut,  remembering  always  that  the  miuimuni  of 
midercut  which  will  retain  the  filling  will  leave  the  walls 
strongest,  will  render  the  oj-Hjmiion  easiest,  and  will  minimise 
the  danger  of  failure  to  consuUdnte  the  gold  under  the  edges. 
Of  course  the  whole  cavity  must  have  such  a  fitrm  that  the 
filling  cannot  fall  out  towards  the  grinding  surface  of  the 
tooth. 

The  excavation  being  contplete,  we  have  to  make  choice  of 
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the  metlu)d  of  filliii^<  to  be  u<lopt«iJ.  roraonally,  I  am  very 
prone  to  the  use  of  a  matrix  in  these  teeth,  niid  therefore  t<> 
the  commeucement  of  the  filling  with  soft  foil,  or  even  with 
tin.  Cylimlers  miiy  alsu  lie  used,  either  with  or  without  the 
matrix  ;  but  whatever  h^  done  with  the  filling  of  the  first 
half  or  two-thirds  of  the  I'lug,  it  will  usually,  if 
the  hole  Ijc  of  any  considerable  size,  be  ftdvisuble  tV;.  Kij.  (') 
to  complete  the  operatiim  with  cohesive  foil.  Henvy 
foil  is  very  convenient  for  the  completion  of  the 
fillingR  in  these  Rituntions. 

It  is  (dwiiys  lUi  A*lviiutago  for  the  teeth  to  have 
been  wdged  prior  to  the  insertion  of  the  filling, 
as  this  enables  the  fillin;^^  to  be  thoroughly  poliHht'd, 
ttnd  yet  when  the  teetli  close  up  again,  leaves  the 
gold  in  coutict  with  that  in  the  next  tooth.  When 
contiguous  cavities  have  to  be  tilled  it  is  a  very 
good  plan  to  put  in  gntta-pcreha  pings,  making 
one  filling  of  the  two,  and  if  posnible  leaving  the 
bite  slightly  upon  the  guttu-perchu.  Ity  the  end 
of  a  few  days  the  teeth  will  be  fi)niid  to  be  separated 
with  a  minimum  of  pain  and  tenderness.  Or  ttie 
requisite  separation  may  be  got  by  the  use  of 
Dr.  PeiTy's  separators  during  the  excavation  of 
the  cavities. 

Whatever  process  be  followed  in  the  insertion 
of  the  filling,  it  in  of  paramount  importance  to 
finish  the  curvical  edge  very  }>erfectly,  and  it  is 
even  prop08e<l  by  aome  to  do  this  when  the  cavity 
is  only  half  full,  because  it  is  then  a  little  more 
aocesaihic  than  it  Ih  later  on  ;  but  this  is  rather  on 
nltru-i*efineinciit,  and  it  can  be  very  officitMitly  done 
after  the  eonipletion  of  the  insertion  of  the  gold. 
If  a  mutrix  lias  been  employed,  and  has  been  nicely  adjusted, 
the  cervical  edge  wilt  want  but  little  trimming,  and  if  it  is 
comiMwed  of  soft  foil  that  little  can  be  done  with  greater 
facility  than  would  be  the  case  were  it  cohesively  worked  from 
the  very  first. 

So  far  it  has  been  tacitly  assumed  that  the  operator  had 
decided  upon  restoring  the  contour  of  the  tooth,  at  lenst  in 
(')  Spoou-6hapetl  excavntor. 
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ooQfliderable  degree ;  but  it  will  sometimes  appear  to  be  tbe 
best  coufse  to  leave  a  space  when  the  operation  is  tiuished ; 
and  this  uiav  bo  reiidcreil  almost  necessary  by  the  weukuess  of 
the  walls  reuderiug  it  unlikely  tiiut  they  would  be  able  long 
to  withutaud  the  leverage  exercised  upon  theui  by  a  tilling 
projecting  far  out  of  the  mouth  of  the  ciivity.  It  must  be 
borne  in  mind  that  this  is  one  of  those  things  where  no 
compromise  is  to  l)e  entortainod. 

That  is  to  say,  if  there  is  not  to  l>e  restoration  of  contour, 
let  there  be  real  separation,  and  no  half-aud-hidf  condition. 
Bicuspids  so  cut  away  that  their  sides  are  peifectly  iiat  and 
coiwist  pailly  of  jKtlished  dentine  foniiing  the  immediate 
BUJTOundiug  of  the  hlling,  will  often  Btund  exceedingly  well. 
The  teetli  nuiy  then  be  left  so  as  to  bo  completely  isolated 
from  one  another,  but  it  must  be  rememl»ere<l  that  their 
usefulness  in  mastication  will  he  materiidly  impaired ;  for 
they  will  have  lost  a  good  deal  of  their  masticating  surfaces, 
and,  iu  addition,  the  gum  will  not  be  fully  protected  against 
f<K)d  being  [nicked  down  ui>ou  it.  And  as  food  will  of  necessity 
gel  down  to  the  gum,  care  must  be  t^ikeu  that  the  surfaces  arc 
eo  shaped  that  it  will  be  easy  for  the  tongue  to  remove  it  ; 
and,  with  this  object,  the  separation  should  be  a  little  wider 
on  the  lingual  iis])ect  than  it  is  upon  the  labial. 

Or  thu  alternative  form  may  be  prefoiTed,  iu  which  there 
is  a  shoulder  left  at  the  guiu  level,  to  serve  the  double  object 
of  preventing  the  teeth  frtim  closing  up  U»gether,  aud  to  protect 
the  gum.  This  slioulder  requires  to  ba  shaped  with  consider- 
able care,  so  as  to  leave  but  a  small  area  of  contact  ;  aiKl  the 
patient  must  be  cautioned  to  pass  tiosd  silk  througli  frequently, 
HO  as  to  keep  the  spot  scrupulously  clean. 

There  in  not  m\ich  to  l»e  said  as  to  the  details  of  the  <:'[>eration 
when  the  insertion  of  thu  gold  is  commenced  by  the  tilling  <if 
letainiug  jiits,  as  the  jiroceediug  will  not  differ  iu  any  respect 
from  that  which  would  Ikj  followed  in  the  case  of  incisor  t«Gth  ; 
but  it  may  be  worth  while  to  say  a  few  wonls  as  to  the 
combination  of  cylinders  with  a  tiuiah  of  cohesive  gold. 

It  can  hardly  be  too  often  rej^eated  that,  although  it  is  quite 
possible  so  to  insert  highly  cohesive  foil  in  such  a  mauner  as  to 
bo  water-tight,  yet  the  difficidties  and  the  pitfalls  are  such  that, 
in  any  given  cMc,  it  is  far  more  likely  that  success  in  this 
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direction  will  attend  tbe  use  ofsofl  foil,  with  which  it  is  com- 
paratively coHV.  HeiiL'ti  the  wurni  wlvocacy  ft)r  its  use  \n  |)lace» 
where  it  is  not  ox|>03ed  to  heavy  wear,  auch  as  cervical  edges; 
and  cylinders  are  valuable  in  tins  place  aa  being  a  n»eans  of 
introducing  quantities  of  gold  sutticient  to  steady  one  another 
at  the  same  time  that  the  parallelism  uf  their  layers  ensures 
the  i)088ibility  of  condensing'  it  uniformly. 

Cylinders  of  such  length  having  been  selected  that,  when 
placed  at  the  cervical  edge  with  their  ends  towards  the  next 
tooth  they  shall  project  slightly,  three  or  four  arc  placed  aide 
by  side,  so  as  to  bridge  across  from  side  to  side  without  any 
material  condensation.  That  which  lies  against  the  one  side 
is  then  slightly  condensed,  then  that  which  lies  against  the 
op)>osite  side,  and  lastly,  that  which  lies  in  the  middle ;  then, 
returning,  c<»ndeuse  them  fidly  and  mallet  thom,  if  the  mallet 
ia  to  be  used  at  all. 

By  observing  such  an  order  in  the  condensation  it  will  be 
found  that  the  tendency  to  roll  about  is  minimised.  The 
raistake  into  which  those  little  accustomed  to  the  use  of 
cylinders  are  most  likely  to  fall  is  the  use  of  cylinders  of  too 
small  a  si/.e,  in  tbe  foar  that  they  will  fail  to  ctticiently  condense 
them.  But  it  is  their  great  merit  that  they  enable  us  to  use 
large  amounts  of  gold  at  unco,  because  the  gohl  is  all  in  )mrallel 
layers;  and  to  use  very  small  ones  is  simply  to  throw  away 
precisely  that  advivntagc  which  induces  us  to  select  them. 
Thus,  in  an  average  bicuspid  cavity,  three,  or  at  most  four 
cylinders  should,  when  introduced  at  the  cervical  edge,  bridge 
it  across  and  aflford  a  mass  of  gr»ld  amply  sufficient  to  hold 
firmly  in  place.  A  fresh  set  of  cylinders  may  be  |)laced  in  the 
same  manner,  and  the  building  of  the  gold  currietl  up  to  the 
[>oint  where  it  is  thought  l>etter  to  change  to  cohesive  foil. 

There  is  a  very  easy  way  of  doing  this;  namely,  t^i  place, 
as  liefore,  soft  cylinders  against  the  lingiud  and  labial  walls, 
but  to  pat  in  the  centre  between  U»em  a  good  large  softer- 
rolle<I  cylinder  of  freshly  ainiealed  gold,  such  as  (in  a  large 
cavity)  a  3G  a  William  cylinder.  These  all  being  condensed 
down  together,  the  tesult  will  be  that  iu  the  middle  there  is 
a  region  of  cohesive  gold  up«m  wliich  more  may  be  built,  and 
at  the  sides,  formiug  the  contact  witli  the  widls,  there  is  soft 
foil.     Successive  additions  of  cylinders  at  the  sides,  and  of 
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cohesive  ^nJd  in  the  middle,  arc  made  ;  the  amount  of  the  latter 
bein<r  jrr^wiusilly  increased  as  seen  in  the  dinjirnim  on  pn;je  336, 
until,  as  the  gnudin-^  Burfiice  is  npitroached,  the  whole  tilling 
ia  comi>08cd  of  cohesive  cold. 

Of  course  even'  one  will  vary  the  precise  method  in  accord- 
ance with  his  ufru  fancy.  Thus,  the  start  with  cohesive  gold 
might  have  been  made  by  digging  n  hole  in  the  soft  foil  ;  but 
the  plan  which  T  have  described,  of  jrradnally  including  the 
annealed  gold  between  cylinders  of  soft  gold,  will  Ix;  found 
a  very  convenient  one. 

For  the  condensation  of  the  first  portions  of  cylinder  gold, 
foot-sha]>ed  pluggers  will  l>e  found  the  best;  and  their  use  may 
often  bo  continued  right  through  the  whole  ojieration  ;  but 
oftentimes,  as  the  cohesive  gold  is  being  introduced,  bent 
pluggers,  with  square  serrated  ends,  will  be  advantageous,  such 
as  those  in  Fig.  166. 

The  cavity  having  l»een  filled  with  the  gold  projecting  a  little 
from  its  mouth,  the  gold  may  be  gone  over  with  an  infjtrumcnt 
the  ro\ind  face  of  which  is  serrated.  This  is  used  with  a  sort 
of  rolling  tnotion,  ntwl  will  serve  to  reduce  the  surface  to  some 
doin*co  of  evenness;  thoiigh,  of  course,  it  can  have  but  little 
effect  upon  the  more  purely  cohesive  portions. 

Molav  Teeth. — lu  o})erating  upon  the  upper  molar  teeth  it 
will  lie  found  advantngeous  to  throw  the  ]»atient'R  heswl  well 
back,  and  for  the  operator  to  sit  down  ;  indeed  there  are  but 
few  tilling  operations  which  cannot  V)c  performed  with  far  less 
fatigue  in  a  sitting  posture,  and  the  trifling  difficulty  which  will 
at  first  be  encountered  will  disappear  with  a  little  pereeverance, 
which  will  be  richly  rewarded  by  the  relief  gained  in  a  day's 
wtn*k. 

The  use  of  the  mirror  should  also  be  assiduously  cultivatei], 
as  a  large  number  of  cavities  cannot  be  directly  viewed  except 
by  the  ftSRumption  of  a  stooping  posture,  wliich  is  exceedingly 
trying.  When  seen  in  the  mirror,  which  for  this  puriK>se 
should  be  as  largo  as  can  be  introduced  without  inconvenience, 
the  whole  operation  can  usually  be  conduoted  without  the 
•asumption  of  any  constrained  attitude. 

Simple  croHTi  cavities  of  roundish  shape  can  be  rapidly  and 
well  filled  by  ro\ye^  or  strips  of  annealed  foil  inserted  with 
a  ball-ended  plugger,  like  a  very  flne-cut  engine-finishing  bur ; 
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in  foot,  a  Blightly  worn  bur  makes  a  capital  iuatrument  for  the 
piir[Ki6e,  tlittu^'li  ii  pL'ur-sliupL'd  une  doeH  beatf  as  the  shoulder 
behind  ii  round  unc  tends  to  jmll  the  gold  out  \\\  tho  curly  fitapcs. 

A  perfectly  sniootli  point  may  be  used,  like  the  hand-point 
supplied  for  the  Ilerbut  method,  though  1  myself  prefer  slight 
roughness  ;  but,  whichever  be  chosen,  it  should  be  of  such  sine 
AS  to  eusily  cuter  the  mouth  of  the  cavity  (which  should  not 
be  materially  undercut),  but  iit  the  same  time  should  be  large 
enough  to  nearly  fill  it. 

Tho  ball-ended  phigger  is  used  with  a  sort  of  rocking  motion, 

Fift.  166.  (')         F108.   167  fliul  1(38.  (')  Fw.   100.  («) 


and  the  rope  or  strips  of  foil  rapidly  packed  in  ;  a  smaller 
similar  instnuuent  being  taken  up  to  complete  the  rilling, 
and  to  go  over  all  its  edges. 

These  Imll-ahapcd  instruments  uie  also  very  well  adapted 
for  filling  in  the  centres  of  plugs  which  have  been  commeuoed 
!>y  packing  soft  foil,  whether  iti  the  form  of  cylinders  or 
otherwise,  all  round  the  sides  of  tlie  cavity. 

In  dealing  with  interstitial  caries  in  the  molars,  it  will  ho 
necessary  to  use  the  euamel  chisel  or  burs  in  the  engine  pretty 
freoly.     It  is  quite  impossible  to  nuike  a  good  gold  filling  in  a 


>)  Fig».  166,  167,  nn«l  168.     Sermted  hand-pluggers. 
5)  Fig.  16*J.     Broad-f need  condensing  iuKtruiuent. 


P.B. 


N.  V 


364 


A  SYsmu  OF  hbntal  snnosar. 


place  wliicli  caunot  be  well  seeu.  and  in  a  ver;  large  prom 
of  cortcs  it  will  bo  bett^ir  to  cut  stmigbt  down  fnjui  the  p^ 
surface  than  to  attempt  to  work  round  ooniers  ;  and  tin  i 
cervical  walla  will  h(^  of  more  general  avail  than  in  tbi 
of  teetli  furtljer  forward  in  the  mouth,  as  the  dark  lino 
it  forma  will  bo  of  no  consequence  ;  for  the  same  rcasoj 
combination  of  tin  and  gold  folded  up  together  will  c<4 

Fio.  170.  (') 
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very  usefully,  and  its  hardeniug  property,  the  exact  : 
of  which  is  still  not  understood,  renders  it  valuable  whe 
strain  of  heavy  mastication  has  to  l)e  met.  All  that  hat 
said  us  to  matrix  filling,  cylinder  filling,  etc.,  applies  el 
to  the  molar  teeth  ;  curved  phiggers  will  often  be  convfl 
such  as  thoftt'  hero  figured,  which  have  a  alight  corkscrew 
not  clearly  shown  in  the  cut. 

(*)  Fig.  170.     CiiTTcd  himd-pluggen. 
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lu  oj>enitmg  upou  tlie  lower  teeth  there  is  no  gcueml 
'liifeptfiicc  of  plan  re(.|uiretl  ;  Imt  the  difficulties  of  overcoming 
wuf  flow  of  salivit  are  uf  covuse  much  greater,  uiid  couscqueutly 
^e  mirulwr  of  iustaiicvs  in  which  the  rubber  can  safely  be 
''te(wiise<l  with  are  fewer,  ami  the  saliva  pump  will  be  iu  very 
^cntraj  re(iuisition,  both  for  the  patient's  aud  the  operator's 
In  order  to  reach  the  meBiol  or  distal  surfaces  of 


Km.   171.  (') 


Pio.  172.  (') 


"Tr  mohirb  ami  bicuspids,  ivnd  indeed  the  ;rnnding  surfaces  of 

f^  iriolan*,  euamel  cutters  will  be  needed,  the  Ijlades  of  which 

placed  At  au  angle  of  forty-five  with  the  shafts,  and  the 

^ttiiig    od^e    formetl  by  a   chamfer  from  the   under  surface 

the  blade  in  the  one,  and  from  the  upper  iu  the  other,  and 

lel  cuttcTB  with  the  blades  beut  at  right  angles  will  also 

ivo  vcrj'  useful. 

(')  Kig^.  171  and  172.    Hand-pluggers  vitli  «  double  curve. 
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Before  coucludiitg  theae  necessarily  very  fragmentary  rem&rks 
upon  the  subject  of  gold  fiUinga,  it  is  necessary  to  cmphasiBe 
the  necessity  of  not  merely  preparing  the  cavity  und  filling  it 
with  every  caution,  but  ako  of  finishing  down  tliu  filling  with 
the  greatest  care. 

The  immediate  object  in  tilling  a  tooth  iu  to  perfectly  exclude 
from  the  cavity  all  extraneous  matter,  fluid  or  otherwise,  and 
at  the  same  time  to  leave  a  surface  u|K>n  which  mucus  or 
minutf^  particles  of  food  cannot  readily  adhere.  If  the  surface 
of  the  gold  be  left  rough,  these  indications  are  not  fulfilled ;  food 
and  other  matter  will  collect,  and  necessitate  the  fret]uent  use 
of  the  toothpick,  which,  falling  from  time  to  time  into  the 
inequalities  uf  the  gold,  eventually  dinturbs  the  filling.  There 
is  another  advantage  resultiug  from  fiuishuig  with  care  the 
surface  of  a  plug>  and  it  is  this:  after  the  outer  part 
has  been  filed  away,  and  the  surface  of  the  plug  and  the 
contiguous  surface  of  the  tooth  reduced  to  the  same  level 
And  polished,  we  may  find  that  tlio  plug  is  defective  at 
some  i>oiut.  The  discovery  of  a  defect  having  Injen  made, 
a  remedy  must  be  found,  even  thougli  its  application  may 
necessitate  the  removal  of  the  gold  and  the  recommencement 
of  the  operation.  For  to  leave  the  plug  |)erviouR  to  moisture 
will  be  to  endanger,  if  not  to  ensure,  tlie  further  injury  of 
the  tooth,  t'nfurtunately,  the  fault  is  very  commonly  in  the 
worst  ptj»«iblc  position,  Iwth  as  regards  its  effect  in  exposing 
the  tooth  to  further  disease,  and  its  capabilities  of  amendment.^ 

Hence  the  neuesiiity  for  even  extiu  care  in  filling  the  cervical 
part  uf  the  cavity,  for  if  there  be  a  weak  place  there,  it  is  well- 
nigh  iuipossible  to  reme<iy  it  without  removing  the  whole. 

The  choice  uf  FUHnif  Mntrrifttit. — It  need  hartily  be  said  that, 
unless  its  use  is  contra-indicated,  gold  is  pm*  ejrcettmcf  the  filling 
material. 

But  it  is  contra-indicated  in  a  certain  number  of  cases  where 
the  size  and  strength  of  the  cavity  would  apparently  allow 
of  its  use. 

Owing  to  the  greater  size  and  the  very  markedly  greater 
irritability  of  the  jmlps  of  the  teeth  of  young  people,  it  is 
unsafe  to  put  gold  fillings  into  many  cavities  which  in  adult« 
might  be  so  treate<l  without  any  fears  aa  to  the  result;  and 
it  may  be  laid  down  as  a  general   rule  that  it  is  unwise  to 
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till  with  gold  luiy  touth  which  hiiH  decayed  before  the  entire 
completion  of  its  development,  or  when  in  the  mouth  of  a 
young  patient  a  lai-ge  number  of  teeth  are  simultaneously  and 
severely  attacked  by  caries,  especially  by  interstitial  cartes. 
Death  of  pulpa  is  apt  to  ensue  if  this  cuutiuu  l>e  neglected. 

For  such  cases  reel  base-plate  guttu  percha  is  tlte  best  pro- 
sen'ative,  to  be  replaced  by  gold  at  a  later  period  when  the 
violence  of  the  attack  of  cjiries  is  gone  by  ;  as,  however,  this 
is  quickly  won»  away  when  much  exposed,  the  harder  but 
far  less  dnralile  white  plastic  fillings  may  there  be  used. 

Where  imtability  of  the  pulp  is  greatly  to  be  feared,  the 
white  plastic  fillings  atlbrd  the  most  complete  protection,  and 
s4u>uld  idways  be  used  when  the  pulp  is  nearly  exposed,  in  the 
hope  that  it  may  undergo  some  protective  calciticatiou  and 
l)e  l)etter  able  to  liear  with  a  metal  filling  at  some  later  date. 

And  where  extivmc  fnigility  of  the  walls  is  the  diftionlty,  the 
}»ho8phates  afford  the  best  support :  it  is  sometimes  feasible 
in  the  front  teeth  to  pack  gold  against  the  cervical  edge  of 
such  cavities,  even  where  it  is  impossible  to  get  sutticient 
anchorage  to  ensure  the  retention  of  an  entire  gold  filling ; 
then  by  filling  the  remainder  of  the  cjivity  with  zinc  oxychloride 
or  phos]ihatc  it  is  secured  in  \ts  ]tliLCC.  In  several  instances 
I  have  known  sucli  fillings  ttj  last  much  beyond  the  average 
duration  of  osteoplastic  fillings,  though,  of  course,  they  are  at 
best  but  a  "dernier  ressort."  To  finish  such  a  plug  efiectually 
the  zinc  salt  must  be  allowed  to  set,  and  the  stopping  filed  and 
Ijurnished  on  nunther  day. 

Similarly  gutta  i>ercha  may  be  employed  ut  the  vulnerable 
cervical  edge,  and  the  rest  of  the  filling  completed  with  ph\stic 
white  fillings  ;  atid,  where  its  colour  does  not  render  it  objec- 
liouuble,  that  form  of  gutta  perclia  which  is  prepared  for  base 
plate  will  be  found  to  endure  better  than  the  white  gutta 
percha.  It  is  more  troublesome  to  manipulate,  but,  although 
it  is  softer,  it  is  much  less  friable,  and  preserves  iu  the  mouth 
a  surface  almost  polished. 

It  IB  a  very  good  plan  to  line  all  very  large  and  deep  cavities 
with  phosphate  cement,  even  whep  it  is  intended  to  insert 
a  gold  or  amalgam  filling,  as  it  is  a  good  non-conductor,  is 
water-tight,  and  diminishes  the  size  of  the  cavity,  but  of  course 
it  must  in  such  a  case  nowhere  be  exposed  on  the  surface. 
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Tt  is  unfortunately  the  CAse  that  the  anialgams  whioh 
serve  teeth  the  best  tlo  not  stand  high  in  respect  of  retail 
their  own  colour. 

For  cavities  of  large  size  in  molar  teetlu  or  in  the 
bicuspids  which  could  only  be  reacbed  tsuthciently  freelj 
insert  a  *ri>od  jrold  filling  by  a  large  sacritice  of  sound  t< 
subiitaucc',   I   tirmly   believe    palladium   to   be  quite   the  best 
filling  that  niTi  be  used  ;  notwithstanding  that,  by  so  tHiyiuj:, 
I  shall  probably  elicit  unfavourable  criticism  from  many 
and  surely  from   a  lar«o  majority  of  American  friends ; 
then  palladium  ih  but  little  Icnown  in  America,  and  not  hall 
much  used  in  this  countrv  as  it  ought  to  be. 


art? 
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In  ver}'  fniil-widlcd  oivities  there  is,  however,  a  fear  t^^| 
palladium  may  crack  off  the  wall,  ixs  it  seems  sometime*,  uiflP 
some  period  in  its  setting,  to  actually  expand  a  little.  It  is  also 
veryvaluablc  in  cavities  of  smaller  size,  iu  which,  from  extreme 
inaccesMihility  or  other  cause,  it  is  iinpructicabic  tu  insei 
gold  filling  well,  as  it  never  discolours  the  tooth,  though  it 
Vdack  itself. 

Sidlivati's  copi>er  amalgam  is  excellent  in  temporary  ti 
or  in  the  gi-inding  surface  of  young  tcetli  which  it  is  intended 
to  fill  with  gold  later,  sticb  as  sis-year  molars  in  quite  young 
patients  who  would  lianlly  xubmit  to  long  operations,  or  in  cases 
where  six-year  molars  may  perhaps  not  be  ultiuiately  ])resen'ed. 

The  choice  of  other  umalgaius  must  be  determined  ou 
groimda    already   set    forth   in   the    pages   treating  of 
respective  merits  and  defects. 

It  need  hardly  be  said  that  the  effoita  of  the  dentist 
be  st'conded  by  those  of  tlio  jHitieut  in  keeping  the  mouth  cU 
and,  as  far  as  can  be,  aseptic. 

AVith  this  view  in  end  antiseptic  dentifrices  should  Ite  ordered, 
and  the  greatest  care  be  taken  by  the  use  t»f  Hoss  «ilk,  etc^  to 
provide  against  any  lodgment  of  food,  etc.,  and  it  is  no  uniutp 
portant  jnirt  of  the  duty  of  the  dentist  to  teach  his  patii 
the  necessity  of  a  degree  of  care  which  they  are  not  i)n>n( 
appreciate  for  themselves. 

Conspicuous  cavities  may  sometimes  bo  advautaguously  fil 
by  inlays  of  glti33  or  of  porcelain. 

These  are  capable,   when  nicely  adapted,  of  being  al 
/MviaiWe,  but  they  are  n.U  o^en  to  the  obiection  that,  as 
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fiftVe  to  be  fixei)  in  by  a  white  pliistiu  filling,  geutinilly  of  a 
•'>noewhat  fluid  consistency,  they  are  liable  to  fail  through  this 
^'tn^  chflmicftily  attacked. 

The  niniplest  sort  of  inlixy,  and  tlie  most  durable,  is  that  in 

*^ich  the  oavity  cati  1m3  reduced  to  a  circular  fonu  ;  porcelain 

'"'^i*   of  an  appropriate  thickness  and  colour  are  selected,  and 

*^^ttt^tely  made  to  lit  the  orifice  of  the  cavity  by  means  of 

^'■■tji^iiig  ;  the  eiigoB  wlncli  are  tu  lie  inside  the  cavity  ^li^'htly 

**^"^-*<*'vcd  with  a  diamond  disk,  and  t)ie  portion  then  cut  off,  taking 

^"■'^'O    that  it  shall,  wiien  in  place,  slightly  project     The  better 


i^H« 


fit,  and  so  the  smaller  the  amount  of  cement  left  when  it  is 


T^lftcc,  the  more  durable  will  be  the  result. 

^^'hen  it  has  l>een  cemented  into  the  cavity  it  itt  on  a  sub- 

*i«ut  day  ground  flush  and  polished, 
^^'here  the  cavity  is  not  circular,  u  good  deal  of  time  may  l>e 
^^k\   by  taking  an  impression  of  the  cavity  and  getting  the 
Vfcy  roughly  titted  in  the  work-room. 
^     ^r.  Uttll,  who  haM  worked  a  great  deal  at  inlays,  often  uses  a 
^^■ce  of  an  artificial  tooth,  aometimea  retaining  in  it  ita  pin  or  pins. 
-Another  method  of  inserting  inlays  into  interstitial  cavities 
front   teeth,  availal»le  only  when  there  is  plenty  of  strength 
^rards  ihu  cutting  cdf^,  is  to  cut  the  cavity  stmiglit  thruuglk 
■^^  its  full  depth,  from  back  to  front,  so  that  viewed  from  the 


»ut  it   is  of   hemiM[iherical  section,  or  rather  more  than  a 

^aniMphere,  and  very  slightly  coned  ;  u  rod  of  porcelain  is  then 

^%ted,  pushed  horizontally  in  from  front  to  back,  cut  ofl"  at  au 

appropriate  length,  and  cemented  iu.     Then  after  it  is  hard,  it 

'^^  ground  down  lx>th  back  and  front,  or,  if  the  extent  of  the 

^Smricfi  lends  itself  bettor  to  that  form,  it  may  be  similarly  cut 

^^ut  l»ack  and  front  to  its  full  de])th,  but  the  floor  kept  flat,  and 

^  ho    inlay  retained  by  «light  dovetailing  at  the  cervical  end 

Mnil  at  the  end  near  to  the  tip  of  the  tooth. 

The  inlay  will  then  bo  in  section  nearly  a  i)arallelognun,  but 
ssljghtly  dovetaded  :  in  fact,  in  the  form  of  the  sliding  part  of  a 
%lid6  rest,  or  of  the  sliding  iHirt  of  the  nieehunical  stage  of 
n  uiicroscope.  This  form  of  inla}'  would  seem  to  be  open  to 
the  I'bjoction  that  tliere  is  a  maximum  exposure  of  the  cement 
junctions,  which  is  the  weak  pohit  in  all  inlays. 

Atii^ther  method  of  preparing  an  inlay  is  to  shape  the  cavity 
with  >Hit  little  undercut  anywhere,  to  press  into  it  u  piece  of 
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heavy  gold  foil  with  the  help  of  a  ti^ht  pled^t  of  cotton,  and 
having  thus  obtained  a  raoiild,  to  lill  it  with  powdered  glasn 
of  appropriate  colour,  and  molt  the  glosa  in  a  spirit  lamp 
flame :  several  additions  of  powdered  glass,  best  applied  as  a 
cream  m»de  with  distilled  water,  will  generjilly  he  needed.  The 
gold  is  then  strijjpcd  oft',  and  tlie  inlay  cemented  and  polished 
down  as  before.  Very  good  results  may  sometimes  thus  be 
obtjvinetl,  the  cement  bein^  little  more  than  the  tliicknesa  of 
jroM  foil. 

There  is,  perhaps,  no  other  operation  pcrforme*!  upon  the 
.human  bidy  which  is  attended  with  the  same  unqualified 
sucoeu  as  that  of  filling  teeth,  for  we  not  only  succeed,  in  the 
great  majority  of  cases,  in  an-esting  the  further  progress  of 
disease,  but  we  also  replace  the  part  which  Irns  been  lost  by  an 
imperishable  material,  and  render  the  organ  as  useful  nfl  it  was 
prior  to  becoming  the  subject  of  caries.  It  is,  however,  a  great 
error  to  suppose  that  fiUiug  will  under  all  circumstances  per- 
manently save  the  tooth,  even  in  cases  which  at  the  time  the 
operation  is  perforaie^l  promise  favourably. 

There  are  those  who  are  disposed  to  regard  the  decay  of  a 
tooth  which  has  been  Hlled  as  the  result  of  want  of  skill  or  of 
e:ire  in  the  oi)erator ;  such  an  opinion  is  perfectly  untenable,  when 
the  character  of  the  oj)eratic»n  is  considered  in  connection  with 
the  tissues  which  are  involved,  and  the  various  conditions  under 
which  disorganisation  may  be  effected.  The  very  fact  that 
caries  has  uppearud  iu  a  touth  demonstrates  its  predisjwsition 
to  disease ;  and  a  tilled  tooth  is  not  better  than  tiie  same  tooth 
was  before  it  decayed,  except  in  so  far  as  the  eanes  may  have 
occurred  at  some  spot  specially  weak,  so  that  this  having  been 
cut  out  and  the  cavity  tille<l,  no  other  8]>ot  equally  susceptible 
remains.  This  is  notably  the  case  in  crown  cavities  in  molar 
or  bLCua]>id  teeth,  iu  which  caries  has  occurred  at  the  bottom 
of  a  natural  pit  or  crevice.  We  can,  for  the  time  being,  arrest 
the  disoi^der  and  put  the  tooth  buck  to  the  point  whence  it 
started,  but  it  may  rea}>pear  iu  some  other  piirt  of  the  tooth, 
and  may  in  fact  commence  a  second  time  in  the  enamel  and 
dentine  in  the  immediate  vicinity  of  the  plug,  which  will  then 
form  part  of  the  circumference  of  a  new  cavity.  Such  result*  • 
will  occjisionally  arise  in  the  practice  of  those  who  use  the 
utmost  skill  in  their  operations,  and   they  will  be  seen  still 
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more  fre(|ueDtly  among  the  patiout«  of  those  whose  cr^  \» 
tufixllibility.  The  iiltimnte  success  of  an  operation  will  in  grent 
part  t.U'p«nd  u\)on  the  skill  witli  which  it  is  j)erfurn)e(l.  but  it 
will  not  depend  wholly  upon  the  (tpenitor.  There  are  other 
sources  of  fuiUire  than  the  asuiiiiieil  want  of  skill  in  upeniting, 
Home  of  whicti  are  not  under  the  control  of  the  dontnl  surgeon 
nor  of  the  patient. 

In  Konic  mouths  the  majority  of  the  teeth  will  eontnin  plngB 
of  various  ages,  ranging  perhaps  over  a  period  of  twenty  or 
even  forty  yeiu-s,  all  of  them  lo«iking  bright,  and  the  contiguous 
dental  tiiisuc  free  fmm  diHcolorution,  the  mucous  membrane  of 
the  gum  healthy  in  tippearaDce,  and  free  Trom  adhesive  mucus. 
la  another  mouth,  again,  in  which  there  are  many  tilled 
teeth,  treated  by  the  same  oi>erfttor,  we  may  Hnd  each  plug 
surmunded  hy  discoloured  dentine,  associated  with  a  thickened 
and  vascular  state  of  the  mucoui*  membrane.  With  the  lapse 
of  time  the  dc(5ay  indicated  hy  the  discoloration  extends,  and 
the  plug  falitf  out.  Again,  instances  will  be  Hcen  in  which 
a  number  of  filled  teeth,  after  standing  witlumt  appreciable 
change  for  years,  nhow  signs  of  giving  way — not,  however,  in 
consequence  of  the  defective  character  of  the  operation,  but  in 
coQse<|nence  of  failure  in  the  general  health,  and  a  concomitant 
vitiation  of  the  ond  fluids. 

The  fallowing  table,  accidentally  omitted  from  a  previous  page, 
is  abridged  fiom  the  **  American  System  of  Dental  Surgery." 
It  gives  the  composition  of  a  few  well-known  amalgams,  wliich 
may  Ire  taken  us  fair  samples  of  the  alloys  in  general  use. 
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It  has  thus  far  been  assumed  that  the  cavity  to  be  dealt 
with  has  not  been  of  such  depth  that  we  have  to  take  the 
pulp  into  account  nt  all,  and,  indeed,  it  may  be  said  that  so 
800U  as  we  iiave  ti>  do  ao-the  reallj*  favourable  time  for  filling 
the  tootli  iias  run  by.  But  it  will  happen  KotuetiniOH,  even  in 
the  teeth  of  those  who  are  careful,  and  present  themselves  for 
examinntioii  at  regulnr  inf^^rvaU,  that  a  eavity  in  a  hidden 
situation  will  etscape  notice  until  it  is  of  ctinsiderablc  depth, 
and  this  will  be  almost  the  rule  amongst  the  less  careful  of  our 
[wtieuta. 

When,  after  the  removal  of  all  the  softened  dentine  (of  which, 
perhapK,  we  have  left  a  trace  at  the  flour  of  the  cavity  rather 
than  go  any  deet»er),  the  jmlp  lias  l>eeu  somewhat  nearly 
approached,  it  will  be  advisable  to  place  some  substance  which 
condunts  changes  of  temperature  less  freely  than  any  metallic 
filling  on  the  floor  of  the  cavity.  If  no  pain  Inw  been  felt 
otherwise  than  under  the  provocation  of  large  alternations  of 
temi>erature,  or  the  access  of  such  substances  as  sug-ar,  etc.,  it 
may  be  presumed  that  the  pulp  isj  healthy,  and  st*  without 
further  treatment  wo  may  iiroceed  t4)  protect  it  :  ii  layer  of  zmc 
phosphate,  or  of  zinc  oxychlciride,  may  be  inserted,  and  so  ctit 
away  when  partially  hardened  as  to  leave  the  residue  of  the 
cavity  of  good  form  for  filling  ;  if,  however,  it  apjiears  that  the 
dentine  remaining  between  the  pulp  and  the  future  filling  is 
exceedingly  thin,  a  capping  less  irritating  than  either  is  formed 
by  mixing  zinc  oxide  into  a  very  thick  jmste  with  oil  of  cloves, 
and  then  with  sutlicietit  zinc  cbloriite  Hnlution  to  make  it  into  a 
very  thin  paste.  This,  which  sets  mthcr  i|uiclily,  is  spread 
over  the  floor,  avoiding  any  pressure,  and  allowed  to  harden  ; 
this  mixture  seems  to  be  tolerated  where  the  simple  salt  would 
cause  a  severe  pain  which  is  not  always  transient. 
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Ciiriea  with  |)erfoi'titiun  of  tite  jmlp-cavity,  the  pulp  being 

healthy,  is  a  conclitiou  that  ia  >mt  seldom  seen,  excepiintr  us 
the  result  of  an  operution.  The  licntine  in  contact  with  the 
piilj),  having  been  softened  l>y  disease,  is  removed  when  tlie 
cavity  is  preptired  for  filling,  and  the  pulp  thereby  exposed. 
Perhaps  it  would  be  wrong  to  assume  that  iu  such  a  case  the 
pulp  is  absolutely  somid,  but  there  may  be  nothing  to  sliow 
that  it  ia  diaeased,  and  nothinj;  to  warrant  the  adoption  of  uuy 
other  treatment  thau  that  which  would  be  pursued  if  its 
healthiness  were  unquestioned. 

1  am  not  [»rcpared  to  say  tliat  we  never  find  the  pulp  of 
a  carious  tooth,  the  cavity  of  which  lias  been  laid  open  by  the 
disintegration  of  its  walls,  free  from  disease  ;  but  cases  ex- 
bibitin)j:  such  conditions  must  be  very  rare,  if  indeed  they 
occur,  wherojis  the  exposure  consequent  upon  the  removal  of 
carious  (Icutiue  ia  not  very  uncommon.  It  ia  an  unfortunate 
ucx^ident  which  cannot  always  be  avoided — unfc»rtunate,  because 
it  would  have  l»een  better  to  have  retained  tlie  softeneil  tissue, 
the  removal  of  which  occasioned  the  exposure  of  the  pulp,  and 
to  have  protected  it  frum  furtlior  decompositiun  by  niuppinjj  it 
freely  with  oil  of  cloves,  or  carbolic  acid  (full  streugtli),  and  by 
plugging  the  cavity.  Had  this  treatment  U^eu  adopted,  we 
should,  if  foitunate,  after  the  lapse  of  a  few  months,  have  found 
that  the  pulp  itself  had  become  calcified  at  the  point  corre- 
8[H>uding  to  the  diaoi'ganised  dentine.  The  presences  of  a  filling 
stays  the  further  progress  of  the  disease^  and  prevents  the  fluids 
of  the  nioutli  from  i>enetrating  through  the  defective  wall  of  the 
pulp-cavity,  while  the  softened  tissue  retained  as  a  covering  to 
the  pulp  saves  the  latter  from  the  effects  of  sudden  changes  of 
tem|>erature,  which  would  have  been  readily  conveyed  through 
a  raetal  plug  but  fur  the  intervention  of  the  dentine.  When, 
however,  the  ex|)osure  is  produced  during  an  operation,  tlie 
pulp  is  usually  wounded,  and  Meeds  freely.  The  pain  is 
commouly  acute,  but  soon  sub^iides ;  but  sometimes  no  after 
paiu  is  experienced.  After  the  bleeding  has  cease*!  the  cavity 
should  l>e  syringed  out  with  tepid  water,  ami  carefully  dried 
with  cotton  wool.  The  actual  state  of  the  walls  of  the  cavity, 
the  size  of  the  perforation  into  the  pulp-cavity,  and  the  con- 
dition of  the  dentine  immediately  around  the  hole,  can  then  l»e 
examined.     If  it   be  found   that    the    whrile   of  the  softened 
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dentine  had  been  removed,  and  that  the  aperture  into  the  pulp- 
oavity  is  very  minute  and  surrounded  hy  sound  tiseuei  we  may 
proceed  to  plug  the  tooth  in  the  uauiil  manner^  adopting  the 
precaution  of  laying  a  small  piece  of  sticking-pliistcr  over 
the  rti>ertui*e.  But  should  it  :i[iiK>iir  that  the  opouiug  into 
the  cavity  ia  of  considerable  size,  or  that,  though  small,  it  is 
surrounded  by  softened  tissue,  the  i-emovai  of  which  wotdd 
iiicroiise  its  size,  a  dift'erent  mo<le  of  proceeding  must  be 
adopteii,  as  indeed  is  geuemlly  prufenible. 

As  much  as  possible  of  the  di8orgiLnise<l  tissue,  short  of 
enlarging  the  uperturL*,  aliould  be  carefully  cut  uwuy,  taking 
care  that  the  walls  of  the  cavity  are  reduced  to  a  suitable  form; 
an  artificial  substitute  for  the  missiug  portion  of  the  wall  must 
be  provided,  in  the  preparation  of  which  two  conditions  should 
be  observed.  Like  the  dentine,  it  should  be  a  non-conductor, 
and  also,  like  it,  be  capable  of  protecting  tlie  pulp  from 
presMuru.  To  possess  the  latter  quality  the  material  must  have 
H  certain  dcgroc  of  strength,  and  be  slightly  concave  on  that 
surface  which  is  presented  towards  the  pulp. 

It  is  usual  to  speak  of  the  operation  under  the  title  of 
"capping''  the  nerve  or  pulp,  and  the  substance  shaped  to 
cover  the  pulp  as  the  "cap,"  UoM,  ivory,  ijuill,  bom,  cork, 
fuid  many  other  substances  have  been  used. 

A  piece  of  suitable  size  cut  from  the  barrel  of  a  stout  quill, 
beiug  readily  proilucetl,  was  fonnerly  often  used,  lu  deter- 
mining the  shape  and  size  of  the  cap,  it  must  be  remembered 
that  there  is  no  objection  to  the  whole  of  the  Hoorof  the  cavity 
being  covered  ;  at  all  events,  the  cap  should  be  sufficiently 
large  to  ensure  its  edges  resting  at  some  little  distance  from 
the  margin  of  the  aperture  by  which  the  pulp  is  exposed, 
otherwise  it  will  fail  to  protect  the  latter  from  pressure  during 
the  ojitiratiou  of  plugging,  and  subsequently  from  that  conse- 
quent upon  the  tooth  being  used  in  imistication. 

While  it  is  necesstiry  that  tbo  exposed  j»ortion  of  the  jiulp 
should  he  jterfectly  protected  from  pressure,  it  is  perhaps 
etjually  desirable  that  a  space  should  not  be  left  in  the  con- 
cavity of  the  ca]>  into  which  the  pulp  cuuM  Iw  received,  were 
it  from  any  cause  to  protrude  thi-ongh  the  aperture  in  its 
proper  cavity. 

These  requirements  are  very  well  fulfilled  by  the  use  of  little 
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•t«niped-up  concave  disks  of  platinum  which  are  sold  for  the 
purpose,  their  concavity  being  tilled  up  with  n  slight  exceas  of  a 
paste  of  oil  of  cloves  oiid  zinc  oxide ;  or  a  piece  of  thin  card 
smenrod  with  tlie  same  preijaratiou  may  be  used  in  cavities  so 
shallow  that  there  ia  but  little  room  for  a  bulging  cap  ;  but 
After  all,  the  paste  containing  both  oil  of  cloves  and  zinc 
chloride,  winch  itself  sets  quite  hard  enough  for  the  protoctiou 
needed,  is  hero  also  about  as  good  as  any  more  chdiorate 
appliance,  but  it  should  be  mixed  so  soft  that  it  almost  flows 
over  the  exposure,  and  no  kind  of  pressure  should  Ih)  put  iij>on 
it  until  it  has  set  quite  hard.  For  it  is  pressure  which  is  cue 
of  the  most  frequent  stumbling-blocka  in  the  way  of  successful 
capping  of  presumably  healtliy  pulj>a. 

But  whatever  form  of  capping  l>o  adopted,  the  success  of  the 
treatment  can  never  be  absolutely  nsaured  until  after  the  lapse 
of  a  considerable  time,  and  so  no  filling  which  is  put  in  can  be 
considered  as  a  permanent  one  ;  houco  it  is  better  to  at  once 
accept  this  fact  and  insert  a  white  phistic  filling,  or  iu  situations 
where  this  would  soon  perish,  an  amalgam  or  gutta  percha 
plug;  but  this  latter  I  hiirdly  regard  as  a  very  perfect  jiro- 
tection  to  a  living  pulp  which  has  been  very  nearly  exposed, 
excellent  filling  as  it  is  from  the  point  of  view  of  resisting 
caries. 

Our  object  being  to  promote  the  formation  of  a  little 
secondary  dentine  to  repair  the  damage  done  at  the  surface 
of  the  pulp,  it  is  not  good  pmctiee  to  use  any  very  potent 
or  caustic  medicament ;  tliua  if  we  wish  to  use  ciirboiic  acid 
it  must  he  iu  very  dilute  solution,  lest  by  the  application  of 
anything  of  caustic  strength  we  destroy  the  formative  odonto- 
blnat  layer. 

The  case  of  calcification  of  a  widely  exposed  pulp,  about  to  be 
descril^ed,  aeems  however  to  indicate  that  we  should  do  wisely 
not  to  wi|>e  away  any  effused  blooil,  but  to  leave  it  and  the 
exudation  which  almost  at  once  tnkes  jduce  undi8turV)ed,  as  the 
immediate  covering  of  the  [)nlp,  merely  protecting  this  by  a 
cap  of  some  indifferent  material  prcsen'eil  against  decomposition 
by  a  non-irritant  antiseptic.  In  the  few  cases  where  I  have  had 
the  opitortuuity  of  tryiiig,  gelatine  softened  and  impregnated 
with  sublimate  solution  (1  in  2,0(>0)  has  appeared  to  auswer 
well. 
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And  the  patient  should  be  taken  into  ottr  confidence 
made  to  mideratand  that  the  tootli  must  be  carefully  watc! 
for  II  mutorial  failure  of  the  temporar;^  plup  may  undo  all  tb^= 
has  been  gained  by  the  whulo  capping  and  Hlling. 

The  nipping  of  apjiaruutly   heidthy  pulps  is  n  very  fiiir^ 
fiucccsiifnl   operation ,    1  say    very    fairly   only   advisedly, 
although  a  very  large  proportion  aeeni  to  do  very  well  and  nt 
pftiu  follows  Hie  operation,  yet  a  cert«iu  uuml»er  of  these  teet 
examined  after  the  lapse  of  a  year  will  be  found  tu  have  d 
pulps,  even  though  there  has  Ijeeu  no  discomfort  to  speak  of' 
or  perhaps  none  at  all  (>). 

l^ut  whatever  may  be  the  ultimate  issue,  there  is  pnicticall 
not   much    unecitninty    uttendinj^   upon   the   treatiueut  of 
healthy  exjjoscd  pulp  for  the  time  being,  whatever  he  the  m 
of  capping  preferred,  ho  long  as  no  violenoo  is  done  to  it ;  the 
case  18  far  different,  however,  when  we  have  to  deal  with 
unhejilthy  jnilp,  as  is  far  more  often  the  case,  eveu  when  th 
has  not  bc'cu  any  actual  visible  exposure. 

Unfortunately,  we  have  not  much  means  of  judging  of 
actual  condition  of  the  pul])  except  by  iu<]uiry  as  to  the  amo 
of  discomfort  which  it  has  caused,  und,  as  this  varies  not  a  litt' 
in  states  of  the  pulp  which  appejir  to  be  identical,  our  estimate 
of  its  degree  of  dcjiarture  from  health  is  very  often  errouco 

Mr.  Arnold   Uogers  hrni  a  preparation  which  throws  li 
upon  the  tpicstion.     A  patient  applied  to  have  the  roots 
ftrst  molar  removed,  the  crown  h.tvirig  been  broken  oft*  m; 
months  previously,   when,   for  the  relief  of  pain    conseq 
upon  caries,  the  extraction  of  the  tooth  was  attempted,     llie 
pain  ceased  after  the  fracture,  and  the  roots  of  the  tooth  w 
allowed  to  remain.      ^Vfter   the   lapse   of  some   months, 
remains  of  the  broken  tooth  caused  annoyance,  and  they  w 
removeii.     The  spociraeu  (Fig.   173)  shows  that  the  tooth 
broken  thri>u«rh  about  the  niiddle  of  the  p(di>-cavity,  project! 
from  which  we  now  find  u  uuiss  of  secondary  dentine.      It  not 
only  projects  from  the  cavity,  but  hangs  over  and  conceals  the 
sharp  edges  produced  by  the  fracture.     It  is  obvious  that  in 


(')  r«pt'rs  Ut  wbii'h  the  rtjflder  luny  Iw  rfferretl  are  thi«e  «(  Mr.   Tluw. 
ijljem,   frau**.  (klimt.   Soi.,  \ul.  i.,  ami   Or.  I><mi>  Jack,   Dental  r<m-n 
7H  :  mnrli  hnj*  Hecii  writti^n  sinre.  uik)  wiU  be  fouml  s(*Htt*'red  through 


pages  <*f  the  dfiiUil  juiinjuK  ^'ut  the  priruijiles  of  prailicti  n-iuuin  iutu!h 
wUen  loiil  tldwn  in  the.se  oarlicr  paper:!. 
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this  case  the  Titftlity  of  the  pulp  was  miiintnined,  that  it  became 
^lArgCHi  isuheiequentl^  to  the  uiisucccHsful  operation,  nod  after- 
»>irds  calcified. 
In  this  nine  tlie  secondary  dentine  passes  out  of  nnd  over 

"1©   normiil   lioundury  of  the  pulp  cavity  ;    we  are  therefore 

jii«tilie<i  in  aitauuiing  that  the  pulp  itself  became  enliirged. 

^o^,  the  tooth  had  nched  before  the  primary  operation  was 

peHbrmed,  and  it  may  therefore  be  tixken  for  granted  that  the 

pulp  was  at   that   time  more  or  less  iuflauied.     These   facts, 

fLithuugh  taken  from  a  single  case,  warrant  the  coucluisiou  that 

"•ere  are    einiumstances    under    which    the    dentinal    pulp, 

*ithoiigh  it  lias  been  diseased  and  exposeil,  may  be  converted 

'Bto   uectaidary  dentine.     Hfxvin^'  estubliHhed 

"*    foot,  the  precise  natiu-e  of  tbe  circum- 

***«vuce8  which  favour  this  reparative  action 

«bo»ii(i  be  detenniucd. 

»ti  the  case  cited  the  secondary  dentine 

*^»  exposed  to  view  wlien  the  patient  applied 

ifr.   Rogers,   but   the   pulp,   during    the 

*~^^*t?e8s  of  calcificAtion,  muat^  I  think,  have 

■^   protected   in   the   first  instance    by  a 

:idiim  of  blood,  and  aubsequeutly  by  a  perfect  covering  of 

ammed  tissue.      Had  tt  been   otherwise,   the   pulp   would 

'^--  ,tably   have    been    injured    and    ultimately   destroyed   by 

*V«ticntigu. 

-A  few  months  ago  I  was  foiluuate  enou^di  to  obtain  a  similar 

^*^cimen,  which  has  been  fully  figuivd  and  described  (Trans. 

'ioDt.  Soc.,  1896).     In  this  case  the  patient  had  retained  the 

^^iL>th  fur  tiirce  years  after  the  attempted  extraction  *.  it  had 

^^^en  fn.im  time  to  time  painful,  then  becimie  fairly  comfortable, 

tt  for  a  few  weeks  prior  to  her  visit  to  me,  paroxyamiU  pain  of 

neumly^io  type  had  come  on,  recurri?ig  mosf  days.     The  gum 

^od  hculed  over  and  looked  perfectly  healthy,  hut  there  was  a 

t^inhole  opening  in  it  leading  down  to  the  tooth,  which  felt 

i^  Sbow«  tb^  riKiti  uufl  tictk  of  tin  uppor  mular  tuuili,  the  crown  of  wbii'li 
Itul  bevo  brotten  ofl  in  attcmptinL^  it4  eiktriLClioQ.     Some  timti  uftfrwAnlM  tho 

'  ■  ' "  r^morwl,  ami  it  wiin  tTit-u  t'niml  that  u  ixmua  uf  secondary  dentino 

:ii  nmi  ovfrhun?  tlu-  rntiiirin'^  of  thr  rcmainimr  portioDn  nf  tlie 

A  'iiuiLii'  ti|K-ciiiit'ii  is  [fiiii  <L-(1  by  the  side  of  tliin  in  the  Odontii- 

! y*«  Miut'uui,  the  hiHtun  of  which  is  priM-iiwIy  itiniilnr.     T)io  sriim 

:  ruse  WM  believed  lo  Unvt*  healed  oatiitJy,  or  almost  eudrelj,  over 

Uii  iHDp  itud  the  exposed  pulp,  thnti  allordiug  it  protection. 
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bard  imd  was  free  from  tenderness.  On  reflecting  the  gum  and 
extraotiug  the  tooth  (a  lower  molar)  it  was  found  to  present  an 
appearanceaimilarto  thatof  Fig.  173,  the  cauliflower  cxcroacence 
beinj;  polished  and  uf  a  rather  trauslucunt  appearance.  A 
vertical  section  ia  rcpreaeutod  in  Kig.  174,  which  presents  features 
of  citreme  interest. 

The  amount  of  secondary  dentine  is  very  large,  and  in  its 
deeper  portion  appruximates  closely  to  noruml  dentine ;  but  its 

Pro.   174.  (^) 


upper  fiiirface,  or  that  first  formed,  ia  almost  structureless, 
though  laminated;  then  it  becomes  full  of  lacunal  spaces,  and 
finally  merges  into  comparatively  well-formed  dentine. 

On  the  fractured  surface  it  is  seen  to  have  overflowed  the  whole 
area  in  places,  and  a  material  portion  of  it  in  other  places  ;  from 
a  study  of  its  relations  and  tlic  manner  in  which  it  has  entered 
certain  irregularities  in  the  surface,  it  aeeuis  evident  tliat  the 
laminated  calcification  did  not  take  place  in  a  prc-cxistent  but 

(•)  Oeuera)  vifiw  ol  tho  masR  uf  accnndfln"  (Iwiitiuf  whiih  hui*  nxift'd  urer 
and  ptirtl)-  hllwl  up  tho  widely  cKpowd  pulp  chamltrr.  — Frrmi  (he  Trnni. 
OdonL  Soo. 


rnEA  TM/syr  or  exposed  pvlp. 
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>vol)eti  piilp,  but  in  au  uxudntion  from  ite  surface  which  flowed 

■  ^  flit:  fniotv»re<l  aurfuof  of  Ibo  tootb.     It  might  be  buggcsteii 

ii^i  thitf  wtt»  blood,  but  from  what  wu  know  of  healing  pro- 

"-'«tw  tlMuliuiv,  it  Beeius  more  likely  to  hftve  been  a  plastic 

'tion. 

J  iiu  pmctical  iiuportanc6  of  tliis  fact,  and  its  applicatiou  in 

''tSiting  u  tmnroatic  exposure  of  the  pulp,  is  obvious,  and  has 

■I'reody  been  alluded  to. 

Fio,  176.  (!) 


Undrmeftth  this  comes  a  la^-er  like  i\  coarse  and  irregular 

t*iLuular  layer,  and  then   tube  formation   iu   taken   ou,  and 

^tially  in  the  lower  [Xtrtions  dentine  almost  as  good  lut  normal 

^cutiuv  is  formed,  and   formed   in  normal    relation   witli   the 

t^tilp      The  ijucstiou  arises,  were  the  odontoblasts  left  behind 

^f\  the  pulpt  or  were  they  lorn  off  with  the  i*oof  and  sides  of 

the  pulp-chamber  and  subsequently  reformed  ? 


•  i  Til  ill.- 1..X..I  jtiirt  III  the  fiprure  i»  thf  original  itt'ntiDc,  frartored 

(*]i<ru  rlii.^  lit:"  ibc  outer  purt  of  the  fieconditry  dentine, 
'•.w  **  itiid  u  lltUd  ii|>  aWrjitiou  »j>nc«. 
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Another  very  interesting  fftot  in  the  specim(*n  figured  ii  tk:^^ 
loose  fra^^ments  of  dentine  wore  left  at  the  time  of  the  eii^^^J 
attempt  at  extniction,  some  lying  upon  and  some  driven  int(»  ^_  \ 
pulp.  These  8ccm  to  have  set  up  no  irritation  whfttever,  but*  ^ 
have  become  enclosed  solidly  in  the  sulwequent  calcificatL  ^l>i 
Where  these  lay  on  the  huHuco  tbe  tube  formation  bc^  ^  ^ 
lielow  tliom,  indicating   that  the  odontoblast  burfiicc  of   ^^\% 

Fio.  176,  (>) 


pulp   wiw  there,   and   that  all  the  calcification  above  was 
plastic  exudation. 

The  lesaoiw  to  be  learnt  fronj  this  very  intci'CBtiug  apeciir 
arc  these  :  — 

That  a  pulp  not  rendered  septic  is  very  tolerant  even  of 
foreign  botiy  (for  such  tin  entirely  displaced  piece  of  deutlnfl 
must  be). 

That  under  a  film  of  plastic  exudation  (and,  presumahlj, 
a  thick   blood-clot   aUo)  a  phenomenal  success  in  secondi 
calcification  was  attained!. 

0)  Shows  ft  ill  tnchf^tl  fm^TTi.ut  of  old  oriufin:!!  ilvntiae  which  htt 
iucluded  ill  uuw  llie  Mtcoudury  ileotinb  ueur  its  cd^. 
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f*hftt  a  palp,   whose  surrovuulings  in   the  way  of  dentine 
mtly  beeoniG  just  those  of  n  normiil  jiulp,  is   not 
iljr  cuiufortablet  but  may  become  a  source  of  ncui-algia. 
t])e  no  better  plAce  will  be  found  for  inseiling  a  figure  of 


tiny  ciiJSL'  of  united  fr.icture  met  with  hy  Mr.  Harding, 
ilicd  bv  Mr.  Bennett  in  the  Trans.  Odunt.  Siw..  18aG. 
this  case  uu  obbtjue  fracture  had  run  through  the  cro^\'n  of 
'  loolh  clt^e  to  the  top  of  the  pulp-cavity,  which  it  may  or 
y  not  have  exposed.     The  unitinii;  maau  shows  no  dentinal 


')  "Wt     llitnling'i  cast)  »{  united  fnicturf      Tlie  uniting  mAterial  ifl  of 
ye  "»•»««>«•  Mtniutnre,  with  numerous  Iflrjje  )ncun>il  r-^necs. 
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structure,  and  may  Imve  been  derived  from  the  pulp,  or 
more  ]m>h[il»ly  from  the  alveolivr  periostciim,  the  frncturc 
beiug  (to  the  right  of  the  liguro)  far  l)clo\v  the  miirgiu  of  the 
gum. 

Irrttniion  of  thr  Drntinal  Vufp. — It  is  highly  probnble  that 
there  is  no  juatiticHtion  for  distiuguishiug  hetweeu  irrttatiou 
and  intlumtiuitioa  of  the  pulp,  and  that  the  former  is  merely  a 
alight  dc^jree  of  the  hitter;  at  all  evuntfl,  we  cannot  pretend  to 
differentiate  the  pathological  ditt'erencca  of  the  two.  Btjt  in 
practice  the  term  is  u«cful,  so  it  has  been  retained. 

A  diseased  condition  of  the  pulp,  whatever  may  l>e  the 
nature  of  the  disease,  is,  in  the  majority  of  instances,  conse- 
quent npon  the  pulp-uaWty  being  approached  either  by  the 
destruction  of  its  walls  by  caries,  or  by  injury  of  the  crown 
of  the  tuoth  fi-oui  inet'hanic.'d  violence.  Hut  a  few  cases  will 
be  met  with  in  whicii  the  tooth  becomes  painful  and  highly 
sensitive  to  the  effects  of  sudden  changes  of  temperature 
induced  by  the  contact  of  hot  or  cold  fluids,  and  oven  to 
pressure  upon  the  crown  or  upou  the  neck  of  the  tooth,  while 
the  walls  of  the  pulp-cavity  are  apparently  free  from  injui-j*. 
In  such  eases  tlie  patients  will  coiu^daiii  that  tlic  tooth  is 
iuca[)able  of  bearing  with  comfort  the  pressure  exercised  in 
mastication.  And  care  must  be  taken  not  to  1k»  misled  by 
this  into  the  belief  that  there  is  periosteal  iuHammation. 
Careful  examination  nsually  leads  to  the  detection  of  caries 
or  to  the  loss  of  a  portion  of  the  crown  of  the  tooth,  either 
from  wear  or  fracture.  A  certain  degree  of  pain  is  pn>duced 
by  pressing  a  steel  instrument  upon  the  injured  spots,  bvit 
the  degree  of  pain  will  not  correspond  to  the  amount  of  force 
exercised  ;  indeed,  slight  contact  seems  to  give  quite  ns  much 
pain  as  firm  pressure. 

But  we  may  fail  in  detecting  any  strnchiral  change  in 
the  indicated  teeth.  The  earlier  stages  of  culd,  pregmmcy, 
rheumatism  of  the  jaw,  or  the  presence  of  mercury  in  the 
system,  are  frequently  accompanied  by  an  irritable  state  of  the 
teeth. 

AVhen  the  foregoing  local  symptoms  are  present,  it  is  very 
difficult  to  detemiinc  whether  the  sense  of  jiain  in  the  tooth 
is  confined  to  the  dentinal  fibrils,  or  whether  it  is  situated  in 
the  pulp,  the  susceptibility  of  which  has  become  abnormally 
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'igr^tenod.  There  is  no  reason  for  supposing  that  the 
^tjrils  ore  iucApahle  of  ai&summg  n  condition  of  excessive 
**&tialliility,  ami  that  the  morbid  state  nmy  not  for  a  time 
**<5  con6ni'd  to  thoui.  But  on  the  other  hand,  it  is  equully 
P<^*s*»ible  that  the  increased  susceptibility  itiwy  originate  iu 
'"»tl  l»e  limited  to  the  pulp  itself,  whicli  becomes  painfully 
-Qe^vd  by  causes  whieh  otherwise  would  not  produce  uneasy 

LKiltioUS. 

'rhat  A  slato  of  irritation  may  he  assumed  by  the  pulp  is 
fficicntly  proved  by  the  fact  that  the  initable  condition  of 
^     looth    may   be  succeeded   by   inflammation  of  the   pulp. 
•3c*vople8  of  the  sequence  of  the  one  to  the  other  condition 
'***v^  be   seen    in    teeth,   sniiiU    portions  of  which  have   been 
**"X>)ten   off  without   injury   to    the    pulp-cavity.       When    so 
*\i  xired  tbey  become  gradually  sensitive  to  changes  of  tern- 
k^turc,  and  the  (>ain,  which  at  first  was  transient,  at  last 
^ures   after   the   exciting   cause   has   l>een  removed.      The 
•"■^iDunt   of  pain  ia  gradually  increased,    and   eventually  ter- 
inates  in  a  severe  attack  of  toothache,  occasioned  by  acute 
^  llamniation    of  the  pulp.      On   the  aching  tooth   being  re- 
t-^/ved,    it   will    be   found   that   although   the    pulp-cavity  is 
^tiro,    the   pulp   is   passing  into  a  state  of  disorgauisjition. 
simiiar  course   of  symptoms   will    sometimes    follow    the 
^'J}enition  of  Hlling  a  simple  cavity  in  teeth  which  have  been 
^*:i  an  irritiible  condition  prior  to  the  operation.     For  example, 
**i  a  patient  lately  under  my  care,  gold  fillings  were  placed  in 
^wo  mesial   cavities  in   the  right  and  left  lower  molars;   the 
^^vities    were   fully   exposed   to   view,   and   no  indication  of 
Exposure  of  the  pulp  was  to  l^e  seen  ;    in  fact,  the  cavities 
'Vere  so  shallow  that  the  introduction  of  a  hlling  was  dlthcult 
lu  the  course  of  a  week  the  gold  had  to  be  removed  ;  too  late, 
however,  to  prevent  the  spontaneous  death  uf  the  pulps.     In 
this  same  patient  I  had   been  shurtly  before  that  time  com- 
pelled to  remove  a  crown  filling,  where  the  cavity  was  both 
small  and  shallow,  on  account  of  the  irritability  of  the  pulp. 
The   Buaceptihility   of  the   pulp   to   irritation   varies   grejttly 
in  tlifficrent  persons  ;  it  ia  far  greater  in  youth  than  in  adult 
life,  and  there  arc  some  few  for  whom  it  is  next  to  Impossible 
to  successfully  perform  the  operation  of  BUing  without  siting 
it  up. 
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No  donbt  the  pulp  of  n  tooth  may  pass  into  a  state  of 
irritation,  inde)ieu(lL'iit  of  injury  sustuined  by  the  hard  and 
protectinjr  tiasuea,  just  as  in  certain  st^ites  nf  tlit*  «yHtcm  the 
susceptibility  to  diHcuse  of  any  other  orjj^m  of  the  body  may 
be  increoHed.  But  in  those  caaea  iu  which  the  crown  of  the 
tooth  has  stiffered,  there  appears  jrood  reason  for  supposing 
that  the  abnormal  state  begins  in  the  dentinid  Hbrils,  and 
extends  through  them  to  the  pulp.  This  view  is,  I  think, 
supported  by  the  results  which  follow  careful  treatment.  If, 
in  a  tooth  the  crown  of  wliieh  has  been  injured  liy  caries  to  u 
slight  depth  only,  but  in  wliidi  the  dentine  iy  hijrhly  sensi- 
tive, nitrate  of  silver  be  applied  to  the  atFected  part,  the 
susceptibility  to  pain  will  in  a  few  minutes  be  greatly  reduced. 
A  similar  result  will  follow  the  apjtlicdtion  of  other  forms  of 
escharotics,  unless  the  wiilIs  of  the  pnl[)-cavity  are  sufficiently 
reduced  iu  thickness  to  allow  the  application  to  pass  through 
to  the  pulp.  The  effeots  with  these  active  Jigenta  are 
rapid,  but  their  use  is  not  free  from  danger ;  for  it  is  not 
always  easy  to  discover  how  much  or  how  little  sound  tissue 
may  intervene  Iwtweeu  the  pulp  and  the  sensitive  snrface. 
Excepting  as  a  matter  of  experiment,  or  when  ti  authcicnt 
length  of  time  cannot  be  allowed  for  tlie  application  of  less 
active  remedies,  it  will  be  well  to  employ  vegetable  astriti- 
gents,  such  as  tannin,  or  solution  of  gum-resins  in  alcohol, 
and  to  continue  the  treatment  till  the  tootli  regains  its 
normal  state. 

In  a  ]>revious  page  it  was  stated  that  the  dentinu  loses 
sensation  on  the  pulp  being  destroyed,  and  it  is  now  shown 
that  a  sensitive  surface  of  dentine  loses  its  power  of  feeling 
of  transmitting  paiu  after  treatment  with  nitnUe  of  silver. 
The  fact  that  in  itTitation  of  the  \n\\\i  the  whole  tooth  becomes 
hypenesthetic,  so  that  cold  or  heat  applied  to  its  exterior 
caUKC;}  a  shock  of  pain,  seems  to  imlictite  that  the  (ihrils 
themselves  participate  in  the  clmnge,  or  at  least  that  their 
conducting  jwwer  is  exalted. 

Irritation,  if  long  continued,  is  usually,  l>ut  not  constautly, 
productive  of  certHin  changes  in  the  pulp  itself,  examples  of 
which  may  be  seen  if  teeth  removed  after  a  long-continued 
state  of  uneasiness  hns  been  snccceded  by  active  aching,  be 
examined.     In  some  the  pulp  will  be  found  to  contain  numerous 
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I'kcidttles  of  deutine ;  in  others  the  greater  part  of  the  pulp  will 
H^ found  I'ouvertcd  iuto  sccoudurv  dentine  (Fig.  I7>*).  Or  the 
Blciticntitm  of  the  pulp  uiny  ha  limited  tu  tlie  production  of  a 
P*tch  of  dentine  added  to  the  wnll  of  the  pulp-cavity  (Fig.  179 
k  "i-nd  Fig.  180). 

^H         In  neither  of  the  preceding  coses  can  the  calcification  have 

^H  l>ocii   effected   during  the  day  or  two  of  acute  suffering  in  the 

^■^Ootl),  consequently  it  may  be  inferred  that  the  production  of 

*^*5ondary   dentine    took    place    when   the    irritable    condition 

led.       It    rnuHt   not    on  this  uccMunt   be  aasnracd   thut 

•iition   of   tiie    pulp    invariably    followa    upon    irritable 

'tujitious  of  the  tooth,  for  cases  will  l)e  found  in  which  the 


^■to.  17«.  (')  Fjo.  !7y.  {^  Vm.   180.  (=»)  Fig.  181.  (*) 


'«»euce  of  secondary  dentine  cannot  be  recoguiaed,  and  others 

'**    which  a  large  portion  of  the  pul[»  has  undergone  calcification 

itiiout  its  tteing  ptecede<l  by  irritability  in  the  tooth.    More- 

^cr,  it  veems  possible  that  the  mere  presence  uf  these  isolated 

*^idules  in  the  ptdp  is  capable  of  exciting  great  irritation,  instead 

C  being  a  result  of  previous  excitation  of  the  pulp.     On  the 

["^^"ther  hand,  it  must  also  be  remembered  that  small  isolated 

*^«dcnreoiiH    globules   are    to    In.'    fuund   in   perfectly    healthy 

**ieveloping  teeth. 

Dentine  iu  the  globular  form  may  be  found  in  semi-detached 

(I)  Showiai;  the  pulpH'nvitv  of  a  first  niTma^nifnt  niuUr  of  the  upper  Jftw 
prrtt-otlT  filtiil  with  a  hiaas  ui  Aecomliiry  ncntiiu^  prtMiuceti  by  cftlciticfttion  of 
the  iiulp  iTTiiMcwd  hy  c«ri«(  of  the  rrown  oi  iho  lootli. 

m|  .-1  tooth,  Khowing  the  toiul  thickening  of  the  ivalt  of  the  pulp* 
•  I  Mint  unon  irhtaliou  produced  by  nilvancing  rarii'ts. 

I  in  wKiL'h  a  fumiationof  AM-oudury  dcutiuv  has  (ailed  tn  nbvinte 
[■  !   iht)  piiJp- cavity, — Knim  Tome^iV  I^eiuro  ou  Oont^il  I'hyaiolog)' 

}>t:-niiuut>nt  moliir  tooth  oi  thf  upper  jiiw.  llie  pulp  of  which 
»  '  t'lct'pting  At  iti  upptv  purl  uud  ut  tuu  i-x{M>MHi  »iJif. 
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ma88«s  oHhereiif  to  the  surface  of  the  pulp-civvity,  and  in 
perfectly  detnche<l  s(>hcrules  in  the  substance  of  t)ie  pulp  itself, 
in  the  teeth  of  adults.  In  the  latter  tiituutiou  these  bodies  are 
verj'  ivbuudant  in  teeth  whicli  have  been  attacked  bv  ciirieu; 
and  Mr.  Salter  n]>peara  to  cunuider  the  prcKeuue  of  the  detached 
masses  of  dentine  in  the  pulp  us  the  cousetjuencc  of  disease. 
I  do  not  think  this  view  is  (piite  correct,  for  in  three  out  of 
five  specimens  of  |>ei'fectly  sound  moUir  teeth  removed  from 
Bubjecta  in  the  jyost-morttm  room  of  the  hospit-al,  1  found 
globular  masses  of  dentine  withiu  the  substance  of  the 
pulp.  Again,  in  the  developiiijj  teeth  uf  ruminants,  these 
globular  masses  are  scattered  freely  thruugh  the  dentinal 
pulp,  and  as  ossification  advances,  become  surrounded  by, 
and  lost  in,  the  general  mass  of  the  dentine.  If  the  surface 
of  the  pulp-cavity  of  a  piirtly-formed  tooth  of  u  ruminant  be 
examined,  the  ^dobulea  will  be  found  embetlded  to  various 
depths  in  the  substance  of  the  dentine.  Messrs.  Robiu  and 
Mogitot  call  attention  to  the  existence  of  small  isolated 
cidcareouB  ^I'unules  of  sphcmidal  form,  wlucli  arc  ijo  be 
found  in  cousidenible  numbers  8cattei\>d  through  the  sub- 
stance of  the  pulp  at  an  early  period  of  dentine  development  : 
they  have  also  been  described  by  Henlc  and  others  in  the 
teeth  of  mat^,  us  well  as  in  those  of  ruminants  and  rodents, 
and  they  may  be  found  at  all  periods  of  development,  as  well 
as  iu  adult  teeth. 

The  pulp  may  remain  long  alive  and  in  a  state  of  chronic 
inHamnmtion  without  any  calciHcation  taking  place  in  teeth 
broken  off  in  the  attempt  to  extract  them.  For  example,  a 
patient  applying  for  an  opinion  on  account  of  long  pemstent 
and  severe  neuralgia  was  found  to  have  nothing  abnormal  in 
the  mouth  save  a  slight  papilliform  elevation  over  the  site 
of  an  np]»er  wisdom-tooth  which  she  alle^4ed  had  l>oeu  extracted 
some  two  years  previously  ;  no  opening  coidd  be  detected 
in  this  little  elevation,  but  a  sharp  probe  thrust  through  it 
struck  against  tooth  aubstance,  ho  the  gum  was  divided  and 
the  subjacent  siumii  rt^moved,  when  it  was  found  that  the 
pulp  had  i*emained  alive  in  it^  and  projected  slightly  from 
its  froctureil  surface,  the  protruding  portion  l>cing  of  a  deep 
claret  colour. 

With  the  advance  of  age,  the  area  of  the  pulp-cavity  l>ocom68 
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gradtially  diminished  bj  the  b]ow  Addition  of  dentine  to  that 
which  was  formed  when  the  tooth  wns  iu  a  state  of  active 
growth ;  aud  tliis  condition  is  still  more  strongly  marked  in 
thoee  teeth  which  h.ivc  heon  worn  hy  masticiition  ;  indeed, 
In  some  coses  the  cjivity  is  ahnost,  in  others  ])erfectly, 
obliterated.  Ju  either  cose  the  effect  is,  as  respects  the  con- 
traction of  the  cavity,  general,  but  the  local  development  of 
dentine  continnous  with  the  pre-existinp  tissue,  is  very  often 
coincident  with  caries.  When  the  crown  of  tl»c  tooth  is 
attacked,  the  pulp  very  commonly  resumes  its  formative 
functions  at  a  point  corresponding  to  that  towards  which  the 
disease  is  iidvuncing,  and  adds  as  it  were  a  patch,  nr  phUe,  of 
new  dentine  (or  secondary  dentine,  as  it  is  coinuiuiily  called), 
the  tubular  and  iutertubular  sulistauce  of  which  is  continuous 
with  that  of  the  older  tissue,  aud  thus  the  tubes  of  the  two 
parts  are  continuous,  although  at  the  point  of  junction  there 
are  often  bends  or  slight  dilatations.  When  the  tooth  is 
strengthened  by  additions  made  upon  the  walls  of  the  pulp- 
cavity,  in  conscfiuence  of  the  tooth  becoming  wciikeued  by 
disease  operating  ujKjn  the  outer  surface,  we  bave  a  remarkable 
example  of  the  manner  in  M'bich  Nature  attempts  to  remedy 
a  defect.  But  the  rei>arative  efforts  are  not  always  productive 
of  favourable  results.  In  the  place  of  additions  licing  made 
to  the  pre-existing  dentine  by  the  calcification  of  the  superficial 
part  of  the  i*ulp,  several,  or  even  many,  indei»endent  centres 
of  calcification  may  be  established  withiii  its  sulmtance.  In 
some  cases,  we  find  numei*ous  irregularly  globular  masses  of 
dentine ;  in  others,  one  or  two  nodules  uutticiently  hu^e  to 
occupy  nearly  the  whole  of  the  cavity.  It  seldom  happens 
that  the  larger  inaases  are  developed  from  a  single  centre. 
They  appear  to  have  been  produced  by  the  aggregation  and 
ctialescenco  of  a  number  of  lesser  globules.  This  secondary 
nodular  dentine  may  or  may  not  be  adherent  to  the  walls  of 
the  pulp-cavity  ;  it  is,  however,  more  IVt'iiuently  free  than 
attached,  and  iu  that  cjuic  fails  to  answer  the  usefid  purpose 
of  protecting  the  pulp  from  exposure. 

Mr.  Salter  speaks  of  the  calcification  of  the  pulp  when  it 
occurs  upon  the  surface,  producing  new  dentine  continuous 
with  the  older  tissue,  as  extrinsic  calcification,  and  the  new 
tissue  as  dentine  of  repair. 
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Dr.  Bfideckor,  in  ft  carefti!  paper  ("  Dental  Cosmos,"  Aagust, 
1879)  in  which  he  sumnnirisea  tlie  views  us  to  the  nature  find 
stnictnre  of  secondary  dentine,  divides  it  into  three  VArietiea : 
(i)  secondary  dentine  resembling  priumry  dentine  ;  (ii)  secondary 
dentine  with  a  laminated  structure;  (iii)  secondary  dentine 
with  ftinns  Jinalogoiw  to  Haversian  systems.  This  latter 
variety  htis  been  termed  '*  Osteu-di-'ntine."  He  further  point* 
out  that  it  la  excec<lingly  common  to  Hud  that  the  snr- 
facG  of  the  secondary  dentine  looking  towards  the  pulp  is 
excavated  by  alworption  Bpaces,  Hhowing  that  coincidentally 
with  its  formation  inflammatory  conditions  have  existed  in 
the  pulp.  "The  pulp-tiasue  exhibited  all  the  fentiu-es  of 
inflammation,-  to  which  also  the  bay-like  excavations  in  the 
secondary  dentine  were  doubtless  due.  If  you  consider  the 
fonnation  of  secondary  dentine  as  the  result  of  slight  but 
loug-continvied  irritation,  we  reudily  onderstniid  thiit  such 
an  irritation  may  occasionally  terminate  in  an  inflammatory 
process — pulpitis. 

'*  The  newly-formed  dentine,  partly  at  least,  will  be  destroyed 
by  the  iuflanimatioo,  and  thus  produce  a  combination  of  both 
formative  and  destructive  processes,  so'common  in  iuHiimmation 
of  bone  tissue.  The  presence  of  inilaramation  would  also 
explain  the  piiin  which  sometimes  aceoiiiptinies  the  fonnation 
of  secondary  dentine." 

3W(ttmrnt. — When  the  irritability  of  the  tooth  is  consequent 
upon  the  presence  of  simple  caries,  our  aim  must  he  t«  inti-o- 
duce  a  teniponiry  fillin«  ;  si^me  little  caution  must,  however, 
lie  used,  otherwise  the  remedy  will  but  serve  to  increase  the 
disease.  The  patient  may  have  suthcieut  endurance  to  allow 
the  excision  of  the  whole  of  the  atfected  dentine,  and  the 
sulwequent  introduction  of  a  gold  or  other  metallic  tilling, 
but  the  presence  of  met;il,  from  the  rapidity  witii  uhich  it 
transmits  changes  of  temperattue,  serves,  when  the  tooth  is 
hifrhly  sensitive,  to  increase  rather  than  mitigate  the  evil. 
The  sensitiveness  would,  however,  in  many  cases,  gradually 
subside  ^  in  others,  we  shall  be  rctpiired  t>>  remove  the  metallic 
filling,  and  substitute  a  non-conducting  material.  The  white 
plastic  fillings  will  be  found  extremely  useful  in  the  treatment 
of  such  ciLses.  Indeed,  whenever  we  Hnd  tliat  greatly  increased 
sensibility  is   established^    we   shall   do  well   to   introduce   a 
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temporary  plug  of  this  znaterial,  taking  oaro  to  subntitnte  gold 
•when  the  tooth  ha-s  recovered  its  iiornml  condition.  In  many 
cases,  however,  the  pain  occasiooed  Ity  the  excision  of  the 
deciiyed  cleutiiic  is  perfectly  intolemble.  The  applicutioii  nf 
chloiTtfono,  creosote,  or  camphorated  spirits  of  wine  will  ]«jwei' 
tlie  sensiltiiity  slightly ;  hut  no  iigeut  is  so  immeilinto  and 
complete  in  its  action  as  a  fnignicut  of  nitrate  uf  silver 
introduced  into  the  nivity,  nnd  iillowed  to  remain  for  five 
or  six  minutes.  Of  course,  in  the  front  teeth  lunar  caustic 
cannot  l)e  used,  owing  to  the  discoloration  which  it  occasions; 
but  in  the  back  teeth  the  dark  stain  is  of  less  consequence.  The 
natural  colour  of  the  tissues,  even  in  the  uiulor  teeth,  should,  if 
possible;  be  preserved,  but  not  at  the  risk  of  Iwing  them  alti»- 
gethor.  There  is  another  advantage  which  attends  the  use  of 
nitrate  of  silver:  it  has  a  jiower  of  arresting  the  progress  of 
decay. 

In  connection  with  a  generally  heightened  sensibility,  we 
sometimes  find  a  ring  of  decomposing  and  extremely  sensitive 
tissue  encircling  the  necks  of  several,  or  perhaps  all,  of  the 
front  teeth.  The  openitiou  of  tilling  is  tjuite  out  of  the 
question,  and  the  complete  destruction  of  the  teeth  is  there- 
fore reduced  to  a  mere  matter  of  time.  Owing  to  pregnancy 
or  snmc  other  cause,  it  may  be  desirable  to  adopt  means  for 
allnyiiig  the  snsceptibility  of  tla*  teeth,  and  at  the  same  time 
to  preserve  them,  if  p<iS8ible,  for  a  few  months.  In  the  treat- 
ment of  coses  of  this  description,  nitrate  of  silver  has  proved 
very  valuable.  The  :intlu>r  can  call  to  mind  many  cases 
in  which,  by  the  appliention  r»f  lunar  caustic,  gi-eat  dis- 
comfort WHS  removed,  the  presence  of  hot  or  cold  fluids 
rendered  tolerable,  and  the  teeth,  altliough  blackened  at 
the  necks,  were  kept  from  further  deterioration  for  many 
years. 

It  may  be  said  that  the  foi*egoing  treatment  bears  rather 
upon  an  abnortnal  condition  of  the  dentine  than  upon 
an  irritable  condition  of  the  pulp ;  and  the  objection 
may,  in  some  coses,  be  valid,  but  it  will  be  almost  im- 
]>OKsiblc  to  distinguish  between  pain  felt  in  the  dentinal 
tibrils  and  in  the  puly»,  and  the  distinction  in  respect  to 
the  treatment  is  unimportant,  as  the  conditions  run  into  one 
another. 
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Irritation   of  a  pulp  which   hits  not   beeu   exposed  seems 

moat  prone  to  arise  in  cases  wlicre  the  proj^iesa  of  the  caries 
lias  been  very  rapidj  and  tliere  will  often  be  found  in  the 
t*avity  a  Iar;j;e  thickness  of  softened  dentine,  which  has  not 
yet  crumble<l  awa}*,  and  still  preserves  a  certain  degree  of 
consistence.  The  suruuse  may  be  lia/jirded  that,  in  such 
cases,  the  dentinal  tibrils  have  runi:iiiied  nlive  through  u 
considerable  distance  in  tlic  auftcucd  dentine  luul  have  not 
perished  jxiri  pagAu  with  the  progress  of  the  softening ;  this 
idea  being  suggested  by  the  groat  tendcrnciw  of  the  affected 
tissue. 

It  is  a  safe  rule  to  defer  the  filling  of  teeth  with  irritable 
pulps  until  all  sign  of  irritation  has  subsided  ;  and  so  it  is  beat 
to  dress  the  tooth  with  soothing  applications  for  a  while,  such 
as  oil  of  clovca,  or  creoaote,  v\hieh  latter  is  hy  many  preferred 
to  carbolic  uuid,  though  others  doubt  if  carbolic  acid  diluted 
till  it  al>out  eorrenponds  in  strength  with  creosote  has  not 
l>recisely  the  same  effect  without  tl»o  unpleasant  taste  of  the 
former  drug.  Strong  carb<ilic  acid  may  itself  be  used,  espe- 
cially when  there  ajipeiu^  to  be  sume  little  thickness  of 
dentine  between  the  cavity  and  the  pulp. 

So  far  it  has  beeu  assumed  that  no  deHued  structural 
lesion  has  been  present,  at  least  no  coarse  lesion,  for  it  is 
probable  tlmt  in  all  cases  of  pulp  irritation  there  is  structural 
alteration,  were  we  able  to  i*ecoguise  it. 

Counter-irritation,  in  the  form  of  pepper-jjloster,  applied 
to  the  gum  over  the  ixwts  of  the  tooth,  or  even  strong 
pointing  with  iodine,  will  souietinies  Im*  successful  in  quiets 
iug  pulp  irritation,  but  occasionally  all  remedies  prove  futile. 
One  of  the  most  characteristic  symptoms  of  irritation,  or 
of  chronic  inflammation  of  the  pulp,  is  the  occurrence  of  sudden 
darts  of  severe  pain,  occurring  capriciously,  and  leaving  in  the 
iuterx'als  no  sensation  whatever. 

Jntfammaiion  of  the  Dcntirt'tl  PufjK — The  occurrence  of  inflam- 
mation of  the  pulp  is  usually  consequent  upon  its  exposure, 
brought  about  either  by  caries  or  the  accidental  fracture  of  the 
tooth.  Not  that  the  pulp  is  more  exempt  from  the  occurrence 
nf  inflammation  than  some  other  soft  tinsncB,  but  still  the  cases 
i»f  idiopathic  disease  are  not  very  frequent.  In  ninety-nine 
cases  out  of  a  hundred  the  diseased  action  is  consequent  upon 
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the  perforntiou  of  the  pnlp-ctivity.  The  following  is  tl»e  usuhI 
course  of  events  : — A  hole  is  discoveretl  in  a  tooth,  food  and 
other  mutters  collect  in  it.  ftnd  are  from  time  to  time  removed. 
The  presence  of  foreign  bodies  ut  fii*st  protiucea  no  iucou- 
veuience,  but  after  a  while  certain  substances,  such  iw  su^ar, 
or  salt,  or  acid  matters,  when  lodjfed  in  the  tooth,  occasion 
considerable  uneasiucfis,  which  is,  after  a  while,  exclmuged  for 
positive  pain.  The  removal  of  the  irritating  matter  ia  anon 
followed  by  the  restoration  of  comfort.  This  atate  of  things 
may  go  on  for  honic  time,  but,  sooner  or  Inter,  the  pain,  instead 
of  passing  oft*,  steadily  increases,  assumes  a  thi'obbin^:  cliaracter, 
becomes  still  more  acute,  extends  from  the  faulty  tooth  to  the 
neighlMJuring  teeth,  and  to  the  side  of  the  face,  the  tooth 
forming-  the  centre  of  its  intensity.  After  the  lapse  of  some 
bouni  the  pain  usually  Kubaides,  to  return  again  on  the 
alightcat  provocation,  or  on  the  patient  assuming  the  horizontal 
position.  If  n  tooth  be  examined  snltsequent  to  two  or  three, 
or  perhaps  even  after  one,  severe  attack  of  throbbing  p'vin,  the 
pulp  will  be  found  to  have  lost  it«  vitalit}-,  and  to  hiive  passed, 
or  to  be  in  the  process  of  piwsing,  into  a  state  of  decomi)osition. 
With  the  death  of  the  pulp  there  comes  a  period  of  remission 
of  pain,  prior  to  the  occurrence  of  alveolar  inflamniatiou 
and  aljscess. 

Such,  then,  is  the  usual  conrse  of  events,  when  Liie  pulp 
of  a  tooth  Incomes  Intlainod.  The  results  of  inflammation 
may,  however,  bo  modified  by  the  constitutional  condition 
of  the  patient ;  the  syrnptoms  ma)'  be  loss  severe,  or  they  may 
be  gi"eatlr  aggnivated.  In  some  cases  the  pain  lasts  but  for  a 
short  time,  and  is  companitively  moderate  iu  degree,  while 
in  others  it  is  continued  for  days  with  great  intensity.  Again, 
in  one  case  the  alveolar  inflannuation  is  absent,  and  in  another 
the  whole  mouth  becomes  aft'ei'tt'd.  Independent  of  the  consti- 
tutional st;ite,  these  differences  in  effect  will  no  doubt  depend 
upon  the  condition  of  the  pulp  prior  to  the  advent  of  active 
disease.  The  size  of  the  pulp  will  exercise  a  very  material 
intiucnce  ;  and  the  nmnber  and  size  of  the  globules  of  secondary 
dentine  within  its  substance  may  perhaps  also  tend  to  modify 
the  severity  of  the  symptoms.  Generally,  the  smaller  the 
amount  of  vnscuhn*  tissue  involveil  in  the  disease,  the  milder 
will  l>e  the  symptoms  ;  it  is,  consequently,  seen  that  in  young 
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people  in  whom  the  pulp  is  relatively  lui^e,  nnd  the  amount 
of  secx)udary  tlcutim*  witliiii  its  siibwtftnce  compamtivcly  Kinall, 
the  suffering  ia  greater,  and  the  inflammation  more  extended 
than  in  older  subjects,  in  whom  the  pulp  may  have  undergone 
8onio  amount  of  Hbroid  degeneration.  The  size  of  the  aperture 
by  which  the  pulp  is  exposed,  will  also  influence  tlic  amount  of 
suffering  which  attends  inflaninmtion  of  that  orgiui.  Local 
consthction  of  an  inflamed  part,  under  all  oircumBtanccs, 
jjfrcfitly  aggrnivates  the  pain.  In  a  tooth  the  pulp  is  unifomdy 
confined,  excepting  at  the  point  whore  the  wall  of  the  cavity 
has  been  perfomted  ;  when  the  vessels  become  distended,  and 
the  more  fluid  portions  of  the  blood  arc  effused,  the  pulp  will 
enlarge  at  any  point  where  enlargement  ia  possible,  and  it  is 
eousetpientlv  pi-otrudd  through  the  aperture  in  the  walls 
of  the  pulp-cavity.  The  hole  in  the  lii»dy  uf  the  tooth  is 
;ilways  uu»ch  larger  than  the  opening  into  the  |mlp-cavfty, 
consequent!}'  that  part  uf  the  pulp  which  has  liecn  protnided 
through  the  narrow  o]>ening  into  the  larger  space  may  there 
become  enlarged,  while  the  part  which  cnnnoctH  it  with  the 
pulp  is  constricted. 

There  are  but  few  c»f  us  who  do  not  kuuw  Hijmething  of  the 
pain  which  results  from  drawing  the  air  from  a  cariuna  and 
aching  tooth — or,  in  other  wonls,  sucking  it — whei-cby  the 
atmospheric  presnuro  is  taken  off  the  exposed  portion  of  the  pulp, 
leaving  the  vessels  unsupported  to  withstan<l  tfie  force  of 
the  circulation.  The  immediate  result  is,  that  the  pulp 
is  forced  against  or  through  the  opening,  and  in  some  cases 
its  vessels  are  ruptured.  Tlie  bleeding  so  pnxluced  not  uncom- 
monly relieves  the  distended  vessels,  luid  the  inflaniuiatiou 
is  for  the  time  checked.  That  which  we  can  produce  at  will 
occurs,  iu  a  greater  or  less  degree,  without  our  intervention  ; 
and  the  amoutit  to  which  the  pulp  is  protruded,  and  the  de^ee 
of  strangulation  which  ia  induced  by  the  form  and  sixe  of  the 
exposure,  will  largely  mo<llfy  the  amount  of  paiu.  It  must 
never  bo  forgotten  that  the  dental  pulp  lias  but  little  power 
of  recovery  when  once  it  has  passed  beyond  the  stage  of  irrita. 
tion,  and  it  might  almost  l>e  laid  ilown  as  a  rule  that  a  pulp 
which  has  once  ached  very  severely  is  sure  to  die  sooner 
or  later,  and  most  probably  at  no  ciistant  time.  It  is  a  bad 
symptom  when  cold  is  found  to  give  relief,  and  heat  or  even 
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moderate  warmth  to  aggravate  the  pain.  Wheu  wo  iiud  that 
a  pnficnt  hoMH  cold  water  in  the  mouth,  aiid  will  liardly  allow 
of  adetjuatc  examination,  l>ecanMe,  as  the  tooth  rises  to  the 
temperature  of  the  body  the  puiu  increases,  we  may  be  sure 
that  the  piilj)  is  in  u  state  of  acute  inflamniatiou  and  far  past 
any  treatment  hhvc  its  speedy  destruction.  On  the  other  baud, 
a  pulp  which  is  merely  irritated  will  dislike  cold  as  much, 
or  nlmoBt  as  much,  as  heat. 

Merely  premising,  then,  that  acutely  inflamed  throbbing 
pulps  are  practically  sure  to  die,  their  manner  of  death  being 
probably  by  plug;^ing  of  their  vessels,  and  the  aching  thus 
oftentimes  stepping  with  singular  ubruptuess,  and  that  there- 
fore it  is  rarely  if  ever  well  to  attempt  any  other  treatment 
than  destruction,  we  may  pass  to  the  cousideratiou  of  the  more 
chronic  forma  of  pulp  disease. 

During  the  absorption  of  the  roots  of  temporary  toeth.  their 
pulps  undergo  a  degenerative  process  by  which  they  are  robbed 
of  their  extreme  teiideruess  ;  in  advancing  age  also  a  somewhat 
similar  change  takes  place,  so  that  the  pulps  come  to  contain 
oil  globules  in  abundance,  and  arc  much  less  intolerant  of 
iiTitation. 

The  discrimination  of  the  various  conditions  whieh  diseased 
pulps  assume  does  not  at  present  rest  upon  any  sound  and 
exact  knowledge  of  their  pathology,  and  it  therefore  happens 
that  for  couvenitiiice,  wheu  we  need  to  make  some  approach 
to  a  cliwsification,  we  are  obliged  to  divide  them  up  by  an 
arbitrary  system  bnsed  upon  symptoms  more  than  anything 
else. 

By  II  chronic  infliunmation  of  the  tooth-puljt  that  which  xa 
generally  meant  might  ]>t;rhups  have  been  better  called  a 
local  inflammntiou  rather  than  one  aiTecting  any  large  area 
of  the  i)iilp  ;  hut,  on  the  other  hand,  iu  many  of  the 
cases  which  would  be  called  acute,  it  is  not  always  the 
whole  which  is  involved,  bo  that  this  distinction  somewhat 
fails  us. 

It  cannot  be  said  at  present  that  our  knowledge  of  the 
pathology  of  the  pulp  rests  upon  a  very  satisl'iictury  basis,  its 
histological  changes  having  been  but  little  studied.  \Vc  know, 
however,  tluit,  like  other  tisaucR,  au  inflamed  pulp  becomes 
infiltrated  with  abtmdant  leucocytes,  and  that  it  breaks  down 
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in  ports  with  pua-fommtion,  sometimes  on  the  surface, 
sometimes  deeper  in  its  substance.  And  Professor  ^lUler  9^  ^ 
found  that  it  can  become  infected  with  organisms  even  c1it\j».  ^^  " 
quite  haixl  dentine  of  |  mm.  or  more  (^-J^  to  yj^  inch)  thic::^  ■*' 
ness,  although  tliis  does  not  often  occur. 

As  might  be  expected,  a  \\\y\^g  variety  of  miero-orgHniBy^*^'** 
ore  found  in  diseased  pulps,  those  of  the  coccus  form  occurri^  "■  ■* 
more  abundantly  than  rods  ;  indeed,  he  concludes  that  sm: 
roinid  and  oval   cocci  are  constantly  present,  and    that 
other  forms  are  accidental. 

In  his  experiments  lie  selected  generally  pulps  which  we 
still  covered  by  some  dentine,  whether  softened  or  not. 
found  that  the  bacilli,  when  isolated  in  pure  cultivaiiona,  di 
not  cause  suppuration  in  mice,  but  that  the  cocci  very  general! 
did ;  nevertheless,  Streptococcus  pyogmtt  was  only  occasiouall 
met  with,  and  Staphylococci  pyogmc»  nurcus  and  alhtu 
only  a  few  tinies. 

But  the  cocci  which  were  found  were  just  as  efficient  i 
produci[]|^  suppuration  us  these  well-known  forms,  and  the 
also  seem  to  bo  the  agents  by  which  the  singularly  offenBir 
putrefaction  of  a  tooth-pvilp  is  cflected. 

Infection  of  mice  with  emulsions  of  putrid  pul[»  produi 
very  severe  efTects,  pttssibly  from  ptomaine  poiwoning  and  froi 
bacillarj'  infection  ;  so  that  a  putrefying  pulp  must  have  con 
BJderalile  powers  of  mischief,  wliich  are  apt  not  to  l)c  autticientlj 
considered. 

It  is  intereating  to  note  that  the  coccus  of  sputum  septiczemii 
was  never  detected  in  a  tooth-pulp  (Miller,  *' Dental  Cosraoe,' 
July,  1894). 

Professor  Crookshank  gives  in  his  list  of  bacilli  one  to  «hic] 
he  gives  the  name  of  B,  pulpi  jyyogcntt^  which  is  cultiTuble  ii 
gelatine. 

According  to   Miller,   there   are   several    kinds  of  bacteriii 
found  in  the  diseased  pulp  which  are  not  cultivable  on  artificii 
media ;  and  spiruclucte  and  spirilla  have  been  found  iu  dental 
abscesses  in  almost  pure  culture. 

As  to  the  occurrence  of  DiplococcM  pnntmonuB  { =  Steinberg^e 
micrococcus,  micrococcus  of  sputum  septiciemia),  there  is  some 
difterence  of  opinion.  Miller,  as  has  already  been  stated,  did 
not  hud  it ;  but  Shreier  considers  that  he  did  do  so  in  ninny 
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instances.  Miller,  uevertheless,  from  an  examination  of  the 
pbenomenA  recorded,  doubts  whether  it  was  really  the  pneumo- 
<.H>ccuu  with  which  he  hud  to  detd. 

Trfaimeiit. — There  are  Bonio  practitionerB  who  cluiai  that 
a  vast  majority  of  unhealthy  pulps  may  he  rendered  liciilthy, 
juid  subsequently  capped,  even  when  suppuration  has  pro- 
ceeded to  the  destruction  of  a  considerable  part  of  the  pulp, 
so  that  the  pulp-chamber  is  only  half  full ;  they  hence  dis- 
card the  use  of  arficnic  or  other  means  of  destroying  the 
pulp,  and  adopt  in  all  ciuses  a  conservative  line  of  treatment. 
Dr.  Belisario,  of  Sydney,  for  some  years  has  disabled  the 
use  of  arsenic,  and  finds  that  he  can  get  on  c|uite  well  without 
it,  though  of  course  such  pulps  sometimes  die  subsequently 
spontaneously. 

Dr.  Witzel,  iu  his  treatise  upon  the  antiseptic  treatment 
of  the  pulp,  retains  even  smnll  portions  of  pulp  alive,  and 
Mr.  Henry  (Tran«.  Odont.  Sue.)  advocated  the  same  course. 
The  opposite  extreme  of  practice  is  represented  by  those  who 
believe  that  the  power  of  the  tooth-pulp  to  recover  after  once 
it  has  been  seriously  diseased,  as  evidenced  by  its  having  ivched 
badly,  arc  so  poor  that  it  is  morally  sure  to  die,  and  thei*cfore 
would  prefer  to  at  once  destroy  it  and  till  the  roots,  lest  by  its 
spontaneous  death  at  some  moment  not  ascertained  an  alveolar 
abscess  supervene  and  require  lengthy  treatment  to  effect  a 
cure. 

The  safer  coni*sc,  pvobabl}',  lies  between  these  two  extremes. 
If,  on  the  removal  of  the  soft  dentine  from  a  cavity,  we  find 
that  perseverance  to  the  point  of  the  excavation  of  all  that 
is  affected  wouM  bring  about  an  exposure  of  the  pulp,  and  the 
previous  symptoms  poiut  only  to  a  mmienite  degree  of  pulp- 
irritation,  a  thin  layer  of  the  soft  dentine  should  be  left  at 
the  deepest  part,  and  dressings  applied  ;  it  will  very  likely  l)e 
found,  on  changing  these,  that  there  has  been  a  slight  oo/.ing 
through  this  layer  of  ilcntino,  and  that  the  wool  is  a  little 
stained.  The  repeated  application  of  creosote,  of  tannin,  of 
oil  of  cloves,  or  of  cimiphorated  spirit,  will  after  a  time  result 
in  the  dressings  remaining  clean,  and  this  same  result  will 
sometimes  be  obtained  even  where  there  has  been  a  small 
exposure. 

So  soon  aa  this  result  has  been  obtained,  tbe  tooth  should 
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be  tilled  without  deUy,  lest  the  grouud  gained  be  lost  agi 
the  supervention  of  some  new  irritation,  und  the  deep 
must,  of  course,  be  ^iven    pn»tectiou    l»y  the    iu8**rtiou 
capping ;    a  rigrid   material  like   the  oxychloride   uith 
cloves,  is  to  be  preferred  to  a  yielding  ouc,  such  as  a 
of  guttft-perclm  or  of  card. 

It  is  sometiraea  a  matter  of  difficulty  to  decide  whether  tl 
is  an  actual  exposure  without,  nuiiiiiig  the  risk  of  making 
by  our  explorations.  The  ocourrence  of  a  phosphatio 
means  that  there  is  a  discharge  from  the  pulp,  and  tht 
is  presumably  exposed  ;  but  it  must  not  be  forgotten 
au  oozing  through  a  thin  layer  of  dentine  is  quite  easy, 
structure  being  tubular,  if  a  jet  of  suitably  worm  i 
thrown  into  the  cavity  causes  pain,  the  pulp  is  pit>l 
luitunlly  exposed  ;  and  if  the  pressure  of  a  small  ple<1^ 
wool  has  the  like  eftect,  the  same  inference  may  l»e  pi 
safely  drawn  ;  but  the  treatment  already  indicated 
generally  suffice  if  the  exposure  be  so  small  as  to  lea 
existence  in  doubt. 

If  the  exposuri'  be  larger  the  tooth  sliould  be  very  carol 
cleansed  by  jct^  of  warm  water,  and  powerful  eschari 
avoided,  the  tooth  being  dressed  with  dilute  carVwIic  ocii 
oil  of  cloves,  or  camphorated  spirit ;  thymol  also  ans 
well.  The  ex|xi8e)i  pulp  having  been  brought  int 
healthy  state  so  far  as  is  evidenced  by  the  cessati 
discharge,  some  writers  recommend  its  being  flooded 
with  creosote  luid  then,  without  wiping  this  away,  with 
chloride  uiixe<l  very  thin  ;  I  much  prefer,  however,  the 
irritating  oxyehloride  mixed  up  with  at  least  equal  pa 
oil  of  cloves. 

As   has   already  been    mentioned,  this  may  bo   done 
when  a  good  deal  of  tlie  pulp  is  gone,  even  when  all  the 
of  the  pulp  has  been  lost  and  it  remains  alive  in  tlie  nx>t» 
but  as  far  as  uiy  personal  experience  goes,  teeth  so  treated 
not  to  l>c  trusted,  but  will  sumetinies  give  trouble  at  no  distal 
date. 

I'pou    the     whole    the     result    of     extended     experi 
and  the  careful  treatment  of  many  suspected  pulps, 
mo   less   and    less   inclined    to   attem]it  the    prcservati 
palps  which   have   once   decidedly   ached.      Paiu,  thou 
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■ymptom  varying  niuch  iu  its  aignificuncc  in  different  indi- 
Tkliioifi,  is  lifter  all  almoet  tlie  only  iudication  upon  which 
wo  can  fonu  an  o]nnion  as  to  the  state  of  a  pulp,  and  I 
tnti&t  once  more  repeat  that  an  infected  jiulp  hius  hardly 
»«y  power  of  recii|K;ration,  and  if  it  is  to  die,  it  is  better  to 
^Icfltroy  it  than  to  leave  It  to  die  and  decoiuposc  and  infect 
the  socket. 

r>r.  Arkuvy  h»a  endeavoured  to  olassify  the  diseased  conditions 
of  the  pulp,  luid  other  writers  have  followed  upon  the  siune 
"Oes.  But  whilst  the  endoavonr  is  [>  raise  worthy,  and  some 
**^y  may  hecouje  an  acconiplishcd  fact,  the  classification  is 
hardly  snflicieutly  established  for  iidoptiun  in  a  text-book. 
*t  fthould,  however,  bo  noted  that  the  iiiflrtmiuation  of  a  pulp 
does  not  always  lead  to  gangrene  of  its  whole  mass,  and  such 
''^nHit)on«arogrou|)ed  under  the  head  of  chronic  inHannuationa 
«'  th^  pulp. 

I^Uese  niay  perhaps  arise  independently  of  caries,  or  of  the 
niechanical  injury  of  a  tooth,  hut  practically  their  occurrence 
^^^y  be  assunietl  to  l>e  consetpiont  upon.  Jind  almost  invariably 
I'^oincident  with,  the  presence  of  an  opening  into  the  pul|»- 
it.y.  It  diticrs  fi-oni  the  acute  form  of  the  disease  in  the 
active  character  of  the  symptoms,  and  also  in  the  results 
hich  it  leatla.  The  pain  is  seUlom  long  continued,  ur  very 
I'^^^^'t.ise  when  present.  It  generally  conies  on  at  irregulnr 
'^^^*valB,  a  periodical  character  being  olwerved  iu  excefitional 
^^«  only,  although  these  i)artial  ihfiammationH  of  the  dental 
\a  are  specially  prone  to  set  up  wandering  neuralgic  pains, 
*  true  origin  of  wliich  may  be  obscureil  by  the  complete 
'^*^iice  of  local  tootluwrhe.  A  sudden  change  of  tempera- 
I  ^^^,  the  application  of  an  irritating  substa-nce,  such  aa  salt 
^^  titigHr,  will  generally  bring  on  a  paroiyaui  of  pain,  which 
^^^y  endure  but  for  a  few  niiniites,  or  may  last  ft'r  Bcveriil 

On  carefully  examining  a  tooth  which  gives  rise  to  the 
foregoing  symptoms,  it  will  bo  fount!  that  the  pnlp  at  the 
)8ed  point  has  assumed  a  deep  red  colour,  is  extremely 
aaitive  when  touched  with  an  instrument,  and  bleeds  very 
rttutily.  If  the  tooth  be  removed,  and  the  crown  broken 
tlirnugh  so  as  to  exitoee  the  pulp,  it  will  then  he  seen  that 
the  influimuation   hoa   been   limited   to  tliat  ]uirfc  which  was 
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k-  rcuiainiiiijr  iHiitimi  of  the  or^iiu  having  remiin 
jialc  cnbur.     Hi^*l  iIjo  liisease  assmiied  the  acu 
L'^ifatA.r  ]uii-t  nf  tlie  pnlp  wouM  have  been  iujecl 
I,    tliL*   oxjmseil    jmrt   huicig   diatingiiisbed    by   tl 
[teiuiity  ut"  its  coluur. 

iuir   tho  8fVL'ml  i'ijiisE?([iicnces  of  chronic  inflamin 
first   wliitii  sliouUl  iUtract   attention   la  the  chan^'- 
cliiiruLter    of   the    esj^oaed    jjortton    of   the   pulp.      I 
tor  tLo   tiuio    heiujtij   a   socrt^tiiig    surface  ;    puruleu' 
.\^  Huid  is  ^HiufL'il  out  from  its  snrfac*?»   the   amount 
IjiniL-tur    of    tliL'    (lischsiri/e    varying    perhaps    with    tht^ 
ht'EilTli  of    the   pationt,   hut  niore  certainly   with  th^ 
of    irritatiini    ti>    wliich    the   diaeoFed   ]>art    has   heeit-^ 

ijosinir  tln-H  nlnnniiial  conditian  to  be  eatfthUshed,  the-^  ^^^ 
fK'L*  lit'   yixiw  is  not  n  uocossiiry  consequence;   and    it  ia^^  ^^- 
yuw\t  that  tlic  furt  sluntld  be  kept  in  \new,  for  should  it^^*"   ^"-^ 
iiniutl  thnt  the  |piil[t  is  not  exposed  because  the  patient-^^  -^^ 
iiot  sulii'iTfi  ivuiM  tiMttliache,  itud  a  pb)g  be  mti"od«ced,  it-^*^  ^^ 
\)i\\\\  yvti\i\\\t\\'  that  Hie  tooth  will  be  losU     The  dischaj^  "^-^   j^ 
hlorkod    in  liy  the  I'lugj  and   ita  accumulatiou  will,      ^ -^^ 
|Hii'  c'diii^e  iif  u  Nlioit  timCf  bring  on  an  attack  of  acute 
iiiritinu   ^li  tlie    whtilt;   pulp.     It   in   therefore   of    iirreat 
i^oe'dint^f  to   treat   a  earioiis   tooth,   to 
jT  not.     The  history 
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the  itiuuuel  and  dentine.     This  condition  is  usmilly  described 
SlTpFua  of  the  dental  pulp.     Tho  morbid  growth  is  not 
ily  vor>*  avnBitive.     It  blueda  readily,  and  eniit^  a  very 
offeuftive  secretion. 

Therp  are  otl»er  results  which  attend  chronic  inflamniAtion 

**'  the  pulp.     One  consists  in  the  gradual  disajipcarance  of  the 

pulp    by  suppuration  without  piun,  and   consequently  with- 

any    ayuiplom    which    attracts    the    attention   of    the 

.P**tieDt.      The    pmctitiouer    finds    the     pulp-cavity    empty, 

i^'ici    the  root   ciuiala   may   also   be   empty,    or   may   contain 

l^tog  pulps. 

'ho  foregoing  conditions  are  inflammatory,  and  probably 

««ys    ]»roduced    by    infection,   but    the    pulp    of    a   tooth 

■*^UerftIly  \i\i  incisor)   may  be  killed  by  a  blow  without  any 

'■^ach  of  continuity  in  the  tooth  substance. 

^Vhen  this  has  happened,  the  tooth  sometimes  nssumca  a  red 
'^our,  which  after  a  time  darkens  to  a  dirty  colour;  this  is 
^Ueved  to  be  due  to  a  solutiou  of  the  hiemoglobui  contained 
'*^*  the  pulp, 

^ulvsequently  it  Hometimes  ^eema  tn  dry  up  without  giving 
^**©  t<j  any  symptoms,  and  SMinetimes  decomposes  with   tho 
'**CKiuctiou  of  verj-  stinking  matter,  which  sooner  or  later  gets 
^*^t  at  the  apex  and  produces  a  violent  alwiccss. 

By  what  agency  this  putrefaction  is  cfl^ectcd  remains  uncer- 
"^^Un  :    I    hare   myself   exiuuiued  sevenil    such  cohcs   without 
•Gliding   any  bacteria,   but  is   is  improbublo   that   a  stinking 
l^Utrcftu:tion  can  take  place  without  the  presence  of  organised 
^OMneuts,  which  therefore  must  have  been  contained   in  the 
*^lood,  or  nnist  have  got  in  from  the  tissues  or  the  blood  about 
^be  apical  fonimen,  and  have  obt^iined  a  nidus  in  the  dead  tissues 
of  the  pulp.     This  nuitter,  however,  re<pnre8  further  investiga- 
tion; but  the  nde  of  treatment  should  be  to  at  once  oiieu  up 
Htid  cleanse  a  tooth  so  killed  without  wtdtiug  for  symptoms  to 
arise. 

lu  advanced  age  the  tooth  pulp  may  undergo  slow  degenera- 
fcioDi  beouming  tnuisformed  into  a  mass  of  large  meshes  of 
tive  tiKstu',  in  which  cell  elements  are  inconspicuous, 
>ntobIaxt8  have  disappeared,  and  nerves  are  liardly  to 
bo  identified. 

A   V»eiiutifiil  example  of  such  a  pulp  was   given  to  me  by 
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Mr.  Hopewell  Smith,  taken  from  a  tooth  extmcted  becftas^ 

was  loose,  of  which  a  Hgure  is  appended  (Fig-  182). 

Such  pulps  are  generally  tolerant  of  eipoaurv,  and  probtl 
would  be  of  capping,  but  we  have  no  meuns  whuierer 
diagnosing  the  condition. 

Other  observers,  notably  Wedi  and  Black,  have  descril 
similar  pulp  degcucriLtions,  and  the   first-named  author 


%t 


Fig.   182.  (') 


'***  -»» 


V       \ 


figured  gowl  examples  of  it  in  his  "  Atlas  of  the  Pathoh 
of  the  Teeth." 

The  pul[rs  of  elephants'  tuBks  and  molai-a  have  thrown 
little  light  upon  the  chunges  of  which  n  pulp  is  capable,  probiih 
bec^iuBe  the  elephant  is  unable  to  get  rid  of  a  tooth  which 
man  would   not  put  up   with  for  a  period  long  enough 
complete    the    pathological    processes.      Thus    a   remarkal 
specimen  in  the  museum  of  the  Odoutologieal  Society,  figi 


\^)  Mr.  Hopewell  Smith'*  example  of  clegtmeratwl  pidp. 
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and  descrilied  in  the  Tr&iisactionii  for  1877,  sbovs  reaction 
after  injury  by  a  bullet,  which  rcmniiied  iinbe<ide(i  in  the  tooth. 
Whilst  calciHcntion  has  taken  phice  in  tfome  directions,  in  others 
the  pulp  has  largely  absorbed  the  dentine,  almost  removing 
it  from  sonic  of  the  plates,  and  I  have  lonj;  been  under  the 
impressiou  that  the  human  tooth  pulp  sometimes  does  the 
same  thing. 

Thus  I  have  sometimes  seen  a  small  exposure  cap|>ed  :  aftei' 
a  time  it  has  become  necessary  to  remove  the  filling,  and  it  haa 
lieon  found  that  the  inflamed  pulp  no  longer  presents  a  small 
exposure,  but  a  hirge  one,  which  no  one  would  have  thought  of 
capping.  In  such  eases  no  doubt  the  pulp  has  eaten  away  the 
•edges  of  the  aperture. 

The  apical  fommeu  also  sometimes  becomoseularged  byabsorp- 
tion,  and  specimens  like  that  figured  on  p.  4^3  show  a  large 
amount  of  absorption  etl'ected  b}'  the  pulp.  In  elephants'  tusksi 
being  teeth  of  pcntisteut  growth,  cavities  are  sometimes  met 
with  in  the  solid  ivory  which  contain  apparently  dried  up  pus, 
and  which  have  a  distinct  calcified  capsule.  These  arc  believed 
to  have  been  localised  al>3ce8se8  in  the  pulp  which  have  had 
their  boundary  walls  calcified,  aud  have  eventually,  with  the 
conversion  of  the  surrounding  pulp  into  ivory,  become  enclosed 
iu  solid  dcntiue.  Mr.  Mummery  has  a  specimen,  somewhat  egg- 
shnped,  and  with  a  smo<ith  exterior,  the  whole  iuterior  of  which 
is  Hlled  up  with  a  sort  of  stalactitio  growth  shooting  inwards 
towards  the  centre,  somewhat  as  though  a  fibroid  or  a  sarco- 
matous tumour  in  the  pulp  had  Iwcome  calcified  from  without 
inwards. 

The  pulp  is  also  snid  to  be  subject  to  a  fatty  degeneration 
in  which  the  nerve  sheatfis  and  the  vessels  are  degeuerated, 
aiiJ  the  cellular  elemeuts,  especially  the  odontoblasts,  almost 
disappear. 

When  a  pulp  has  ached  obstinately,  notwithstanding  all 
efforts  to  soothe  it,  or  is  found  to  V»e  largely  exiwfsed  and  to 
have  lost  some  part  of  it«  substance  by  suppuration,  the 
ordinary  treatment  is  to  anticipate  its  probable,  if  not  certain 
4eatli,  by  destrr)yiag  it  with  an  escharotic,  the  only  one  which 
has  proved  reliable  being  arscnious  acid.  (Arsenic  acid,  which 
is  more  solubli'^  hits  been  preferred  by  sume  few,  but  ivs  araenious 
ucid  is  quite  etHcacious,  it  is  at  least  doubtful  whether  a  greater 


8»2 


A   SrSTEM  OF  DENTAL   SVRGERY. 


degree  of  solubility  is  to  be  reckoned  an  advantage  or  the 

conti"ary.) 

Ill  makiug  an  application  of  arsenic  there  are  three  points 
to  be  olisen'od :  one  is  to  use  as  little  as  possible,  a  sixteenth 
of  ft  grain  )«ing  quite  sufficient ;  another  is  to  seal  it  in  so 
that  none  shall  leak  out  upou  tlie  gum,  where  it  would  proiiuc4> 
Kloughing  ;  uud  the  third  is  to  get  it  into  thorough  apposition 
with  the  pulp  without  pressure. 

Some  degree  of  pain  is  Ukely  to  accompany  the  destruction 
of  the  pulp,  but  this  pain  is  apt  to  t^tanrl  in  an  inverse  ratio  to 
the  completeness  of  the  contact  of  the  drug  with  the  pulp^  the 
most  severe  pain  being  genemlly  met  trith  when  the  exposure 
18  imperfect.  The  addition  of  a  sedative  to  the  arsenic,  such 
as  morphia,  does  not  appear  to  have  any  detiuite  ett'ect ;  the 
drug  may  be  applied  upon  a  tiny  pledget  of  dry  wool,  or  this 
may  be  moistened  with  oil  of  cloves,  so  as  to  pick  up  the 
powder  better. 

Tlie  arsenic  should  be  left  for  one  or  two  duys,  uud  the  pulp 
then  examined  :  if  its  sensitiveness  is  not  nearly  abolished  a 
second  application  will  be  necessary,  but  it  will  usually  he 
possible  pnor  to  making  this  to  enlarge  the  openings  and 
perhaps  to  remove  some  portion  of  the  pulp.  It  is  an  advantage 
when  the  sensitiveness  is  nearly  gone  to  insert  a  dressing  of 
tannin,  and  to  leave  this  for  several  days ;  this  will  have  the 
eflect  of  hardening  the  pulp  bu  that  it  will  l>e  easier  to  pull  it 
out  in  one  ]>iece. 

It  would  ap|)ear  that  there  are  a  few  persons  who  are 
especially  susceptible  to  the  action  of  arsenic,  just  as  there 
are  others  who  are  salivated  by  a  single  dose  of  blue  pilL 

Mr.  Harding  has  placed  upou  record  (Trans.  Odont.  Soc., 
llSiJl,  p.  38)  the  case  of  a  lady  who  thrice  presented  the 
symptoms  of  arsenical  poisoning,  Mlij^ht  gastritis,  diarrhcea, 
a  niah,  etc. ;  the  first  time  after  an  arsenical  dressing  applied  to 
a  tooth,  the  second  after  a  few  doses  of  liq.  arsenicalis,  the 
third  after  a  careful  application  of  arsenic  to  a  tooth,  there 
having  been  no  appearance  of  its  having  leaked  out. 

It  has  been  alleged  that  very  disastrous  results  have  in  some 
very  few  instances  followed  upon  the  use  of  arsenic;  the  slough- 
ing which  it  will  proiiuce  if  it  leaks  out  upon  the  gum  has  already 
been  alluded  to,  but  this  will  at  times  go  farther,  and  a  small 
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piece  of  the  subjacent  bone  vc\\\  exfoliate.  Tbia  is  an  accident 
wbich  vn\\  hnve  come  within  the  experiouce  of  most  pmc- 
titioners,  and  it  is  not  usimlly  productive  of  auytbing  Vicyond 
temporary  inconvenience,  but  1  huvo  l)een  told  of  nn  instance 
of  a  toothy  A  canine,  1>cing  lost  by  exfoliation  of  a  thin  piece  of 
bone  which  constituted  the  whole  linintj  of  its  uocket;  this 
was  accompanied  by  very  little  inflammatory  disturbance. 

A  similar  accident  also  I  liave  known  to  happen  with  a  molar, 
but  in  this  latter  case  the  application  appeared  to  have  been 
made  with  tlie  utmost  corclessuesaT  which  had  not  l>eeu  the 
case  with  the  canine.  And  in  tbe  American  joimmls  some 
years  ago  a  case  was  reported  in  which  death  resulted  from 
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extensive  ostitis  and  suppuratiou  following  after  the  destruction 
of  a  nerve  by  arsenic.  It  so  happens,  how^ever,  that  the 
account  of  the  case  serves  to  fully  disprove  tlie  conclusion 
of  its  reporters,  for  the  thoroughly  charactenstically  septic 
iaflammation  which  occurred  was  obviously,  if  it  was  indeed 
referable  to  the  tooth  at  all,  due  to  abscess  rcsultinir  from 
inappropriate  treatment  of  the  roots  of  the  tooth,  which  was 
shut  up  when  it  oujrht  to  huve  l)een  left  open,  luid  left  in  long 
after  prudence  of  the  moat  ordinary  kind  would  have  dictated 
it«  removal.  Dr.  Arkovy,  in  a  paper  read  before  the 
International  Medical  Congress  in  Lvtndon,  adduced  experi- 
meDts  to  show  thut  even  with  all  precautions,  when  arsenic  waa 
left  in  a  tooth  it  travelled  very  speedily  right  down  to  the  end 

(')  Molur  t<Kith.  in  wliii-h  the  b<me  imntwliiitely  onibrncing  the  nmts  had 
(iXtoliateti.  The  reildish  colour  of  the  dentiue  ^iu^gests  that  arveaic  hiui  beeu 
appHed,  hut  there  i>  no  history  with  the  ttpeciiQen. 
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of  the  pulp,  and  even  out  nt  the  end  of  the  tooth  ;  )>ut  these 
€Xperimente.  looked  at  iu  a  purely  practical  Ixym'u^,  prove 
too  much,  for  whereas  ho  believed  that  ita  reaching  to  the 
periofltoum,  j.f.,  the  apex  of  the  root,  avus  a  usual  thinf;,  we 
know  by  clinical  experience  that  itB  doing  any  harm  at  all  is  an 
exceedingly  rare  thing. 

The  pulp  havinjr  been  devitalised,  before  any  atten»pt  is 
made  to  remove  it  the  mouth  of  the  pulp-cavity 
Hhould  bu  freely  opened  out  bo  as  to  give  access 
to  the  root  in  nearly  or  quite  a  straight  line, 
and  a  Imrbed  nerve  extractor  gently  passed 
through  by  the  side  of  the  pulp  in  the  root 
canal  as  far  as  it  can  be  got  to  go ;  it  is  then 
rotated  for  a  tuni  or  two  so  as  to  entangle 
the  pulp  ;  it  is  then  withdrawn,  the  reHult 
being,  that  if  fortunate,  the  operator  breaks  off 
the  pulp  at  the  apical  foramen  and  withdraw!} 
it  entire.  When  a  pulp  is  destroyed,  and  thus 
got  otit  entire,  we  do  not  start  with  any  septic 
condition,  and  our  jj^reat  aim  is  to  prevent  such 
contamination  aritiing  in  the  course  of  manipu- 
ItUJou,  80  that  it  is  a  very  good  plan,  where 
the  shape  of  the  cavity  renders  it  possible,  to 
accomplish  thin  ]i.irt  of  the  operation  under  a 
pool  of  eucalyptus  oil,  of  creosote,  or  of  oil 
of  cloves,  these  antiseptics  rutming  down  into 
the  canal  as  the  nerve  comes  out  and  leaves  it 
vacant. 

If  this  be  impossible,   a    Donaldaon's   nerve 

bristle    should    be    ready,   carrying   a   wisp   of 

wool  charged  with  an  antiseptic,  and  this  should 

be  instantly  inserted  and  left   in  the  root  whilst  the  other 

roots  arc  being  cleared. 

And  us  we  sbu't  fair  in  resi>ect  of  septic  contaminatioix 
wlienever  the  pulp  comes  out  entire,  and  the  root  is  of  such 
form  and  dimensions  that  there  is  no  uncertainty  in  reaching 
to  the  end  of  it  and  in  making  a  tliorough  root  filling,  there  is 
not  the  least  object  in  deferring  the  operation  ;  on  tlie  contrary*, 


(')  XflTTc  extractor. 
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twill  never  l>e  in  a  better  state,  and  tbey  umy  afterwards  be 
VTir^^  m  that  tiie  root  filling  luuy  with  advanta^fc  be  doue  Uien 
*ikI  there.  Wheu,  however,  it  is  not  possible  to  get  a  barbed 
Dcm  oxtiBctor  up,  and  the  root  pulp  has  to  be  removed 
mieal  with  a  slightly  hooked  bristle,  or  by  the  repeated 
of  Hne  watchuiaker^s  broach,  then,  leat  some  little 
fri^nufnts  have  reiaai»o<1  behiitd,  it  will  be  safer  to  leAve  an 
Antiieptic  drensiiig  up  the  root  for  some  days, 
wd  eveu  to  repeat  it  several  times.  yiq.  186.  (») 

In  the  case  of  sinj^le  rooted  front  teeth  the 

palp  may  be  removed  without  previously  killing 

It)  a  norve  extractor  or  a  broach  being  boldly 

thruat  up  quite  to  the  a]>cx,  and  given  a  turn 

^  two  30  Hs  to  cut  or  break  acrotis  the  pulp 

*t  iluK  point ;   this  may  often  be  very  advan- 

'•eeoualy   done    when   front   teeth    have   been 

*''^en  across   their  pulj>cavities   by   a   blow, 

**Ut  an  aURiathetic  is  dosinible  in  order  to  spiire 

'ue  patient  the  very  severe  though  brief  pniu 

*hicb  the  operation  would  otherwise  cause. 

A  hand  drdl  of  the  form  here  figured  was 
^riUerly  a  favourite  inatrtunent  for  enhirging 
"G  uHHcc  of  the  pulp  cavity  with  u  lialf  dead 
'e,  and  it  remains  in  use  with  some  prac- 
''^<Hien»,  though  most  will  prefor  a  bur  in  the 
'S^tje  used  cautiously. 

A  difference  of  pniotice  obtains  in  respect  of  enlarging  or  not 
^*^«rfi!ring  with  the  root  cunals,  some  being  very  averse  to 
ig  them  out,  and  others  advocating  free  enlargement  of 
\\  all.  In  a  rough  general  way  it  may  l)e  said  that  any  root 
which  tiie  mot  can  be  pulbnl  out  entire  can  l>e  efficiently 
Oled  without  enlargement,  and  vice  versd  ;  and  Rome  roots, 
inch  as  the  labial  roots  of  upper  molars,  which  arc  so  small  oa 
IOC  to  admit  the  finest  instruments,  may,  after  antiseptic 
Ircwing  of  their  mouths,  be  left  unfilled  with  a  fair  degree 
safety. 

liut  no  root  can  be  held  to  have  Ix^n  made  as  safe  as  possible 
unleiKS  its  Rpex  can  be  pretty  easily  reiu^hed,  and  the  attempt  to 

0)  Drill  for  enlar^iiig  the  urifloe  of  exponQro  :  it  Kill  not  slip  nufldenly  into 
ih«  pulp  fhoiatwr. 
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jndge  of  its  length  and  curvature  by  means  of  fine  bristles 
haviug  been  made,  it  should  be  cautiously  reamed  out,  the 
safest  instniment  to  commonco  with  being  a  flexible  watch- 
maker m  broacli,  the  tem(>er  uf  which  has  been  lowered;  this 
beiiij;  followed  by  u  Gateti'  drill  in  the  engine. 

It  is  useles,s  to  attempt  to  till  roots  unless  they  nre  accessible, 
and  this  will  often  involve  cutting  away  a  gixxi  deal  of  tooth 
Bubstunce,  so  that  sometimes  it  will  l>e  found  easier  aud  l)etter 
to  drill  an  entirely  fresh  hole  in  the  axis  of  the  roots  through 
the  crown  of  the  tooth  ;  this  will  be  found  specially  advan- 
tageous in  the  case  of  distal  cavities  in  the  molai-s  through 
which  thorough  root  Hlling  is  all  but  impossible. 

This  much  premised,  a  choice  has  to  be  made  of  the  various 
materials  available  for  filling  roots. 

The  condition  of  a  root  is  sometimes  such  that  it  may  be 
filled  with  a  very  tolerable  certainty  that  no  inflammation 
will  follow,  aud  that  there  is  not  the  least  likelihood  that 
the  root  tilling  will  ever  want  to  be  removed  ;  under  such 
circumstances,  and  provided  that  the  canala  are  accessible  and 
of  fair  culibre,  no  root-Hlling  is  better  than  gold  or  tin,  and  the 
method  of  introducing  these  may  first  be  described. 

The  root,  having  >>cen  thoroughly  cleansed  with  dry  wool, 
is  wiped  out  with  a  wisp  of  wool  dipped  into  creosote  or 
absolute  alcohol  or  camphorated  spirit;  this  done,  four  or 
five  broaches  which  Imve  been  previously  prepared  by  winding 
a  very  small  portion  of  gold  or  tin  foil  round  theru  for  a  short 
distance  from  tUeir  tips  are  successively  taken  and  gently 
passed  up  to  the  apex  of  the  root,  the  foil  when  there  being 
slid  off  by  nibbing  it  against  the  sides  of  the  canal,  and  then 
impacted  down  by  pressing  with  the  end  of  the  broach,  which, 
of  course,  must  be  lilunt-eude<l.  The  three  or  four  broaches 
will  have  introduced  enough  foil  to  plug  the  immediate  flpex« 
aud  then  very  small  ropes  or  strips  introduced  upon  any  blunt- 
ended  instrument  of  suitable  form  and  thickness  will  serve  to 
complete  the  root-filling. 

One  of  the  dangei-s  in  filling  roots  is  the  occurrence  of  a 
piston  action,  by  which  any  septic  contents  of  the  canal  might 
be  forced  out  at  the  end ;  but  foil  introduced  in  this  way 
minimises  this  danger,  and  most  thoroughly  satisfactory  results 
Hre  attainable  in  easy  roots,  though   it   may  be   questioned 
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whether  it  is  renlly  better  than  any  other  method,  for  it 
certninty  takea  more  time,  and  is  hardly  applicable  to  ditticult 
or  very  minute  roots. 

And   if  in   spite   of  due   care   and   apparently   favourable 

conditions  inflammation  slmnld  arise,  it  ia  exceedingly  difficult 
to  get  foil  out  of  a  root  which  has  l>econie  very  tender  under 
pressure. 

An  ideally  perfect  root-tilling  should  seal  the  canals  abso- 
lutely, be  easy  of  introduction,  be  iioa-irritnut  in  case  a  trace 
gets  out  at  tiic  end.  and  alsu  be  easy  of  removal;  nothing 
liocms  to  quite  fuUil  all  these  requirements. 

A  favourite  material  with  many  iu  zinc  oxychloride  mixed 
very  thin,  and  carried  up  on  small  filaments  of  wool,  which, 
of  course,  are  allowed  to  remain  :  but  it  in  difficult  to  remove, 
and  also  difficult  to  introduce  with  certainty  down  a  sranll 
root.  Another  material,  largely  used  in  America,  is  a  solution 
of  guttapercha  in  chloroform,  which  is  pumped  up  the  root, 
and  the  chloroform  allowed  to  evaporate  na  much  as  it  will; 
no  harm  is  done  if  some  filaments  of  wool  are  left  behind 
in  this,  but  it  is  nither  easy  to  get  it  through  the  apical 
foramen,  and  it  ia  not  ftlwa3's  well  tolerated  if  this  happen. 
This  may  be  combined  with  the  use  of  f^utta  jx'rcha  points. 
For  some  time  I  was  in  the  habit  of  using  a  paraffin  solid 
at  the  temperature  of  the  mouth,  but  melting  only  a  little 
above  it;  this,  which  was  carholised,  was  easily  got  down 
by  the  repented  introduction  of  hot  bristles  through  it,  a 
pool  of  melted  panvtlin  occupying  the  pulp  chamber  during 
the  prooess,  through  which  bubbles  of  displaced  air  passed 
OS  the  broaches  wont  in  and  out  of  the  canals. 

Excellent  results  seemed  to  attend  the  employment  of  this 
process,  and  irritation  was  most  rare,  as  nothing  approaching 
to  a  piston  action  could  occvir;  but  on  opening  up  such  teeth 
after  the  lapse  of  months  or  years,  the  pulp  canals  were 
sometimes  found  to  be  sweet  but  empty,  the  semi-Bolid 
]>amffin  having  apparently  been  soaked  up  by  the  deittine, 
and  it  has  therefore  been  abandoned  in  favour  of  wax  with  a 
higher  melting  point :  an  antiseptic  such  as  iodoform  may  I>e 
incorporated  with  the  wax. 

Dr.  Morrison,  of  St.  Louis,  has  advocated  the  use  of  very 
soft  gold  wire,  with  which  he  claims  that  the  apical  foramen 
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may  1x3  very  exactly  eealed,  and  I  frequently  combine  the  two 
prooosaes,  piiiuping  iu  the  melted  wax  und  then  introducing 
a  suitable  wire  nitide  very  hot  and  leaving  it  there.  Thitt 
gives  a  root-tilling  at  once  complete  and  etisy  to  remove  in 
the  event  of  irritation  coming  on. 

Yet  another  tiHcful  material  is  shellac,  ^vitli  a  small  quantity 
of  wax  melted  with  it ;  this  can  be  drawn  out  into  exceedingly 
fine  threads,  of  which  a  numher  are  introduced  side  by  side, 
till  no  more  will  go  in,  and  then  they  arc  melted  by  allowing 
u  drop  or  two  of  absolute  alcohol  to  run  in,  or  hy  repeatedly 
plunging  in  hot  wire.  In  this  ca.sc  also,  if  it  is  thought  tit, 
a  wire  muy  be  left  in  when  it  is  finished  ;  this  shellac  root- 
filling  is  not  tit  all  ditlicult,  and  the  results  are  very  goo<l, 
but  it  is  not  very  easy  to  get  out  unless  a  wire  be  left  in, 
in  which  case,  with  the  aid  of  spirit,  it  can  be  softened  and 
got  out  fairly  easily. 

Unless  the  rtHtt-filling  selected  is  such  that  it  cannot  be 
got  out  at  all,  it  is  good  practice  to  defer  the  filling  of  the 
body  of  the  cavity  until  a  few  weeks  have  elapsed,  gutta- 
percha being  introduced  meanwhile. 

Kor  the  filling  of  flattened  roots  an  instrument  made  by 
grinding  a  piece  of  watchspring  down  till  it  is  ver)'  narrow 
will  be  found  handy. 

But  if  a  large  numl->cr  of  molar  and  bicuspid  teeth  be 
examined  out  of  the  mouth  it  will  Iw  seeu  that  there  are  a 
not  inconsiderable  number  of  teeth  in  which  the  roots  are 
of  such  form  and  curvature  that  a  perfect  root-tilling  is  alwo- 
lutely  impossible,  nor  could  the  roots  l»e  enlarged  to  a 
satisfactory  shape ;  such  roots  cannot  rdways  be  recognised 
while  the  iooXh  is  still  iu  the  patient's  head,  and  there  '\» 
thus  introduced  an  clement  of  uncertainty  against  which  no 
care  can  avail. 

It  has  more  than  ouce  happened  to  me  to  fail  in  curing 
an  abscess  at  the  ciul  of  the  roots  of  a  lower  molar,  and  to 
have  to  ultimately  extract  the  tooth,  then  finding  to  my 
mortification  that  the  tooth  was  three-rooted,  whereas  I  had 
been  treating  two  only  of  the  roots  ;  had  it  ever  got  to  the 
stage  of  root-filling,  failure  would  have  probably  been  the 
result,  though,  of  course,  iu  many  cases,  it  would  be  ubrious 
enough   that  there  were  three  ixwts,  and  all  could  be  dealt 
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»ith.  A»  it  naiiy  fairly  be  aiiid  thnt  ao  sooii  as  tlie  pulp  has 
oiice  become  involvert  in  the  a<ivniice  of  caries,  an  element 
•if  unccrUinty  has  been  introduced  into  the  treatment,  wo 
tter  what  care  ho.  taken,  it  itj  a  very  usual  aud  a  tfood  plan 
po«t]H)Qe  the  insertion  of  a  pemiauent  tilling  which  would 
iOToIre  not  only  the  expenditure  of  a  good  deal  of  time,  but 
nlia  a  considerably  jp'oatcr  amount  of  handling  to  the  t4X>tlk 
uiitiJ  the  sacceKS  of  tlic  treatmeut  has  beeti  assured  by  tho 
Upsc  (if  ii  material  leugth  of  time,  and  ao  a  teniporar)'  filling 
ifiuiprally  insened  after  root-tilling;  for  this  purpose  gutta.- 
)A  oDSW'crB  admirably,  and  no  form  of  it  so  well  as  the 
l>«se-j)late  preparation. 
•^  far  those  uaaes  only  have  been  taken  into  consideration 
"I  vhich  there  bos  been  to  start  with  no  irritivtiou  of  the 
•Iveoldr  periosteum,  but  this  fortunate  state  of  things  by  no 
'^<*'iU8  nlitJiins  in  the   majority    of  tho   teeth    which    require 

t»o^fiiIi(,g 

'odofonn  has  attracted  some  little  attention  as  an  antiseptic 
'**  the  treatmeitt  of  root-canals,  and  is  in  many  respects 
*'^n*irjibly  adapted  to  the  purixwe.  It  is  a  Iwxiy  obtained 
3  the  action  of  iodine  on  alcohol,  solid,  crystalline,  and  of 
^y  disaj^recable  odour.  It  is  inimical  to,  but  not  absolutely 
'uctive  to,  all  forma  of  organiaras,  for  micrococci  have 
'*^  found  growing  in  a  fluid  Hmelling  strongly  of  iodoform  ; 
^^*^*  it  is  not  quite  certain  in  whiit  way  it  acts,  though  it  is 
'*ieved  that  it  ia  by  the  setting  free  of  iodine,  itself  a  i)owerfu! 
^'*li«eptic,  and  probably  douVdy  i)Owerful  in  a  nascent  state. 
^  baa  the  advantage  of  being  non-irritant,  and  of  being  very 
***ting  in  its  effects,  for  wool  siiturated  with  it  is  fovuid  to 
stain  ita  smell,  colour,  etc.,  in  the  root  of  u  tooth  for  years, 
'hile  it  is  in  the  experience  of  every  one  that  all  trace  of 
»5tto»ote  or  carbolic  acid  disappcori  in  a  comparatively  short 
^itne. 

In  this  country  it  has  been  generally  used  by  being  cai*ried 
oa  a  filament  of  wool  moisteuod  with  eucalyptus  oil,  but 
Or.  iVidccker  reconimends  the  employment  of  an  etherial 
Nolutinn,  aL>out  a  drachm  to  the  ounce,  with  which  tho  canals 
arc  mopficd,  and  the  apices  treated,  tho  roots  lieiug  subse- 
quently tilled  with  gutta-percha  solution,  to  which  a  little 
iodoform  has  been  added. 
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Iodoform  is  cfipable  of  prckducmg  painonotiB  effect^  tho»*6^ 
anly  wheu  it  luva  been  fkpplied  in  iiuitutities  vastly  ^-esi-*^' 
in  amount  than  could  be  introduced  into  the  month  ;  a  tirrt^^**^ 
ijj  the  aairtlleat  quantity  wLich,  ao  far  aa  I  have  vmulj  hu*  l>**** 
kntmn  to  produce  auy  ayinptoma, 

Kydroiifipthol  aud  a  uuml^er  of  similar  bodies  hAVo 
been  used  with  coneiderable  succeaa,  and  it  is  *  wi»e 
cantbn  to  mnke  use  of  some  antiseptic  prior  tn  tilling 
root^  healthy  though  its  condition  may  he  presumed  to  btv 

The  following  diagram,  copied  frotn  the  "iVtriericjin  Syi*t^^<^''' 
of  Dental  Surgery,"  luid  showing  the  yenra  at  which  "t-**^ 
calcification  of  the  roota  is  cojnpleted,  wiil  be  found  ns^*"' 
in  considering  the  question  of  t'CH>trfilHng  in  young  9uV^j«ci»* 


Fiw,  ise.  {>) 
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>it  hiflammntory  affet'tions  to  which  the  lininjc:  memhrane 
th«>  wckcU  of  the  teeth  is  liable  admit  of  (Uvisiou  into  the 
'no\^-i(,jr  groups : — 

*  He  firet  will  include  (i.)Kcueral  inflnmmation  of  the  nlveolar 

'^•'i.hmne  flflccting  the  socket  of  each  tooth,  or,  iit  nil  events, 

^    majority  of  the  teeth  equally,  and  dependent  ft>r  its  origin 

P'^ii  a  constitutional  condition,  stich  as  rhctmmtism,  the  presence 

*iiercary  or  some  other  iigent  in  the  system,  etc.,  etc. 

Cii.)  Ivi>crtJ  inflftimnation  iuvolvin;r  the  sockets  of  one  or  two 

^  ^^tji,  aud  dejjeudent  iiiK>n  a  loeal  cause. 

T*he  cnnses  of  periostitis  fthout  the  jaw  are  various.     Thus 

*Uiiy  )te  set  up  l»y  the  inhalation  of  phosphorous  fumes,  and 

_*^timatf»ly  ^ivc  rise  to  phosphorus  necrosis.     Or  it  may  ariHe 

'**   a  scrofulous  person  ;  or,  opxin,  as  a  result  of  sjrphilis  or 

'n^fcumfitism.     In  any  cose,  proliferation  of  medullary  elements 

*lceH  place  in  the  periosteum ;  they  may  diHap|>eur,  or  soften 

'4wn  into  pus,  or  become  urbanised  into  l>one.     It  wiw  pointed 

'•it  by  the  late  Mr.  Wood  that  the  hardening  is  mure  common 

^ti   a   rheumatic    than  in  a  strumous   or   syphilitic   node,  on 

^«coiint  of  the  jrreater  reaflincsa  of  the  fibrine  to  oi^onise  in 

^he  former  disease,  and,  as  a  consequence  of  this,  necrosis  is 

^iiadc  le«a  likely  to  ensue  than  in  the  latter. 

Tntetitw  toothache  is  any  early  symptom  of  rheumatic 
IkQnustitia,  which  is,  like  other  rheumatic  ailments,  greatly 
•iffectcd  by  the  weather ;  there  is  not  much  tendency  to 
Hwelling  or  to  suppuration,  whereas  in  scrofulous  periostitis  the 
'p&in  IB  often  slight,  and  the  awelling  is  usually  considcrahle. 

At  the  outset  of  i^eneral  inflammation  of  the  intra-alvcolar 
Tmriofltoum,  the  first  indication  of  the  presence  of  disea^se  is 
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and  in  the  teeth.  Ttie  uueasiiuesB  iu  the  first  insUuioe  ^*  ^ 
lat  kind  ^hicli  provokes  a  dispcisitJou  to  grind  thiiiu  forc>*"li 
■gether.  For  the  motnent  the  prca^^ure  of  the  t*?otJi  into  tb*'^ 
ckete  givea  relief,  but  the  feelings  of  tiisconifoit  spt»C"**^ 
turnj  rtiid  in  the  ct>«i*SQ  of  time  they  hecome  *]ii|iJ«TiHrtt*t  '1 
naitive  to  preasiire.  This  ia  aucceecied  Ly  u  tendency  to  <».*^*'" 
ghtly  on  tbeir  temperature  being  disturbed  byaourrcu't  '^ 
Id  air  }jiiS8iyg  over  them,  or  by  the  presence  of  hot  or  O^^^ 
lida.  Aa  the  disease  progresses,  Rstch  tooth  feels  Jfii4£the»**^^ 
id  loosened,  nnd  can  no  longer  l>e  used  m  niastiuation  witl**^^'* 
oduciii|j  w  considerable  flMiouut  of  pain.  The  )ifttient  rwtri  *^^^ 
maelf  to  soR  food,  imd  takes  even  thiit  with  soioe  degrt"^'  '* 
ution.  If  the  stJite  of  the  mouth  be  examined,  we  h\u\]1  f*  '•^^' 
at  the  disease  has  extended  from  the  inner  to  tho  wr  "^^^^ 
vcriu^'  of  the  aucket^^,  and  to  the  ^ujuh  ;  that  the  ialtur  ^^■' 

rt  dark  eolonr,  thickened  and  vascular,  with  the  frve  ©^B-  ^^ 
ickeued    and    more   deeply  coloured  than  the   surroiitniE^   ^^^4 
rts.     Each  tooth  may  be  moved  slightly  from  side  in  %^--     ^» 
th  the  thumb  and  finijer — a  condituju  due  to  the  tUiekeo. 
ite  of  the  liuing  meinhnine  of  the  Hot*kot,  and  the  coiisequ^*- 
!Yittion  i>f  the    tooth  from   ita  pTOjJcr  leveL     The  imvciri 

the  symptoms  vclW  vary  from  day   to  djiy  as  the  firtntti 
ndition  of  healtli  im  better  or  worse.     When  the  discftttf 
lentially  rheumatic   in  character  (luiii  it  is   to  the  1] 
\Hi    fii»    niotlitied     fhat    the    forej^oini/   d*^c-.rinl.iftn    ift 
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the  suppurative  ntute  may,  ia  eufecbted  aud  strumous  subjeots, 
be  succeeded  by  ulceration  of  the  soft  parts  and  necrosis  of  the 
alveolar  margin,  involving,  perhujts,  the  loss  of  a  con8iilen\l)le 
portion  of  the  jiiw. 

I  have  seen  a  few  cases  in  which  the  iuHammator^*  action 
has  ultimately  led  to  the  production  of  large  florid  granulations. 
They  have  sprung  up  close  to  the  teeth,  the  crt^wiis  of  which 
Imve  been  in  great  part  overrnu  and  oliscured  by  the  morbid 
growth.  The  patients  complained  of  pain  and  tenderness  in 
the  teeth,  aud  perfect  inability  to  use  them  in  the  mastication 
of  food. 

When  inflammation  of  the  alveolar  periosteum  ia  connected 
with  a  rheumatic  state  of  the  system,  the  principal  indication 
of  the  presence  of  that  disease  may  at  times  I>e  conHued  to  the 
state  of  the  teeth  luid  gums ;  but  the  abnonual  condition  of 
these  parts,  wheu  so  affected,  can  scarcely  be  said  to  present  a 
specific  character.  The  jwtient  will  attribute  the  visitation  of 
disease  to  exixwure,  to  a  draught,  to  having  taken  cold,  and 
will  tell  you  that  the  feeling  of  comfort  will  now,  as  heretofore, 
be  i-estured  in  the  course  of  a  few  days. 

There  »u^,  however,  cases  of  inflammation  of  the  alveolur 
periosteum  which  present  a  specific  character,  have  a  spfjcific 
cause,  ami  follow  a  specific  courne.  (Jiie  of  the  effects  produced 
when  the  system  is  falling  mider  the  iufliietice  of  mercury  is  a 
congested  state  of  the  veascis  of  the  alveolar  periosteum.  The 
teeth  become  tender,  elongated,  and  loose,  and  the  breath 
tainted  with  the  mercurial  factor.  Let  the  exhibitiou  of  the 
metal  be  continued,  and  large  sloughs  will  be  formed  ujion  the 
inflauicd  ptiits,  and  portions  of  the  alveoli,  with  the  coutiiiued 
teeth,  will  1)6  lost.  If,  on  the  contrary,  the  mercury  be  dis- 
continued when  the  inflammatory  action  is,  although  well 
marked,  moderate  iti  amonnt,  the  induced  disease  will  griulually 
subside. 

The  following  substances  are  mentioned  by  Sir  Thomas 
Watson  as  <^casioually  producing  ptyalism.  Preparations 
of  gold,  of  copper,  of  antimony,  and  ai-senic  j  also  castor-oil, 
digitalis,  iodide  of  jrataasium  and  opium,  croton-oil  giveq 
internally,  nml  nitro-muriatic  acid  applied  to  the  sxirface  of 
the  lK)dy,  have  also  been  mentioned  as  occasionally  productive 
of  similar  results. 
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Moderate  salivation,  induced  once  or  twice  only,  may  cauae 
but  little  pernmntjut  mischief;  but  if  the  jitynlism  be  kept  up 
for  ft  loug  time,  or  if  it  be  fre<iueutiy  imluced,  n  jjeniioneut 
injury  will  be  inflicted  upon  the  urjriins  of  umstioaciou. 

The  degree  of  mischief  will  depend  upon  the  length  of  time 
the  system  has  been  kept  under  the  notion  of  mercury,  but  the 
idiosyncrasy  of  the  jmtient  will  exercise  a  still  greater  influence. 
There  are  those  in  whom  a  siugle  dose  of  calomel,  or  even 
of  blue  pill,  will  produce  salivation,  and  the  second  or  third 
induce  the  fonnation  of  hirge  sloughs,  with  necrosis  of  more 
or  less  of  tlje  alveolar  j)roce8aus.  There  are  others,  again,  in 
whom  it  is  extremely  difficult  to  produce  ptyalisra. 

The  destniction  from  sloughing  of  the  soft  parts  in  the 
alveolar  re^on  of  the  mouth,  consequent  upon  inflammation 
commencing  in  the  gums  and  intra-alveolar  periosteum,  is 
sometimes  so  extensive  that  the  cicatrices  which  follow  drag 
down  and  flx  the  cheeks  Hnidy  to  the  maxillie,  and  limit  the 
motion  of  the  jaw,  depriving  the  patient  of  the  ability  to 
open  the  mouth  sutticieutly  for  the  ready  introduction  of  solid 
food. 

The  treatment  in  genenO  inHfuumation  of  the  alveolar 
periosteum  must,  in  cases  do])endent  u|>on  a  bad  state  of  the 
ftystem.  be  Jiddresscd  to  the  improvement  of  the  general 
beakh.  If  the  local  disorder  depends  uj)on  rheumatism,  the 
luual  remedies  for  the  relief  of  that  disease  should  be  adminis. 
tered,  such  as  alkalies,  abstinence  from  malt  liquors,  and 
fomeut-itions  or  steauiiug  of  the  mouth  ;  in  sotne  cases  iodide 
of  potiuisium  in  large  doses  will  have  a  most  marked  effect  in 
cutting  the  disease  short.  If  the  malady*  assumes  a  strumous 
type,  the  remedies  best  suited  for  the  treatment  of  struma 
should  lie  prescribed.  If  the  disease  be  dependent  on  an 
enfeebled  state  of  the  Uxiy,  a  generous  diet,  with  quiuine,  or 
aome  other  equally  active  tonic,  will  prove  advtuatageouB. 

In  aiding  the  general  treatment,  locjil  remedies  will  be  found 
urieful.  During  the  stage  of  congestion,  finely-p(iwdere*l  tannin 
may  be  nibbed  upon  the  gums  night  and  moniing,  or  oven 
more  frequently  ;  or  the  gums  may  be  painted  with  tincture 
of  iodine  (double  strength).  If  the  secretions  of  the  mouth 
are  offensive,  or  if  pus  be  formed  between  the  teetli  n\i<\  Kunis, 
A  wash  compose<l  of  eight  or  ten  grains  of  chloride  of  zinc  to  an 
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ounce  of  water  will  nf!brd  relief  if  held  in  the  nioiith  for  two 
or  three  miuutes  iit  intervals  of  four  or  six  hourii.  When  tlie 
infiuummtioii  is  tiLight,  a  solution  of  borax  iu  eau-dc-cologiio 
fnrniH  itii  agreenble  and  efficient  application;  hut  when  sup- 
puration hiw  been  established,  or  when  slouKha  have  formed, 
the  solution  of  chloride  of  zinc  (the  strength  of  which  shonkl 
be  varied  to  suit  the  case)  will  l>e  fnund  to  protluce  a  much 
mure  rapid  and  l>eueflcial  effect.  The  fuutor  which  atteudti 
such  cnsea  is  at  once  removed  by  the  zinc,  and  the  parts 
undergoing  suppuration,  if  the  geueral  health  lie  improved,  are 
brought  into  a  more  healthy  state.  A  state  of  inflammation 
having  been  established  from  a  general  cunse,  is  sometimes 
kept  up  by  two  or  three  defective  teeth.  Now,  whatever  ra«y 
be  the  nature  of  the  defect,  in  the  absence  of  a  speedy 
improvement  the  teeth  should  be  roinuved. 

Locfd  InflamvuiHon  involving  the  periosteal  investment  of 
the  roots  of  one  or  two  teeth.— It  will  be  conveuient  to  con- 
sider  this  subject  under  the  two  heads  of  active,  or  acute,  and 
chronic  inflammation. 

Tiider  the  former  will  be  placed  cases  whicli  terminate  in 
alveolar  abscess,  as  distinguished  from  those  cases  of  Qjironic 
disease  in  which  the  periosteum  remains  in  a  state  of  inflam- 
mation without  proceeiling  to  suppuration.  Such  cjises  will 
full  under  tlui  latter  division. 

Acute  inflammation  of  the  dental  periosteum,  when  con- 
flaed  to  the  alveoli  of  one  or  two  teeth,  usually  arises  iu 
connection  with,  and  iia  a  distinct  80<|uence  of,  pre-existing 
diseiLSc  in  the  involved  tooth  or  teeth.  A  few  rare  examples  are^ 
liowever,  on  record  to  show  that  this  disease  may  occur  in  the 
sockets  of  teeth  perfectly  free  from  caries,  and  apparently  from 
any  other  morbid  condition  ;  these  cjises  are  probably  referable 
to  one  or  other  of  the  causes  of  ij^eueral  periostitis  which  huvo 
just  been  enumerated.  Whatever  may  bo  the  exciting  cause, 
the  symptoms  of  the  disease  ]jresent  but  little  variety,  excepting 
Hs  respects  their  intensity,  the  rapidity  with  which  the  different 
phrases  of  inflammation  succeed  each  other,  and  tiie  extent  to 
which  the  noigbbouring  |>arts  become  involved, 

Ttie  influuimutorj'  uctiovi  usually  sets  iu  with  feelings  of 
alight  unetisincHs  luid  tension,  sensations  which  excite  a  strung 
desire  to  press  with  the  opposite  teeth,  or  to  shake  with  the. 
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iingers,  the  affected  tooth  in  its  socket.  Slight,  steady*  preflsut« 
of  the  root  into  the  jaw  gives  relief,  but  the  uueai^iucss  returns 
on  the  ))resaure  )>eiug  withdrawn.  The  sense  of  uneiuiiiess  i^ 
soon  followed  by  a  dull,  heavy  pnin,  ftnd  the  tooth  feels  to  be 
longer  tlii\n  its  fellows.  The  desire  to  move  the  tooth  iu  its 
socket  continues,  till  disease  has  rendered  the  parts  so  tei»<i*'' 
that  pressure  can  no  longer  be  borne,  and  even  the  mouth 
c^uinot  be  fimdy  closed  without  pain. 

The  existence  of  disease  >vithin  the  socket  is  soon  showri  iu 
the   gum,    which   becomes    swollen    and    tender   opposite      t^^*^ 
root  of  the  tooth  whose  periosteum  is  affected.     In   addit**^'' 
to  this  latter  symptom,  and  often  prior  to  its  uppearancey     ^^*^ 
free  edge  of  the  gum  iissumes  a  deep  retl  colour,  uuaceompa»i*®" 
by  pain,  tentleniesa,  or  any  swelling.     The  neck  of  the  t>t>*^*" 
appears  encircled  with  a  well-defiucd  red  ring.     This  symp*^*^*^ 
is  usually  present   in   the  earlier  stage  ;    hut  as  the    dr»^**^ 
advances  the  distinction  is  lojit  iu  the  geuenil  inriammaiic***    ^ 
the  gimi.     In  health  the  gums  near  to  the  necks  of  the  teett»     * 
pale  in  colour,  whilst  opposite  to  the  deeper  portions  of       ** 
root  they  are  darker,  and  Hne  vessels  are  visible  in  them   ^ 
periostitis  this  distinction,  terme<:l  by  some  American  aut^"*- 
thu  "health  line,"  is  lost.     The  pain  becomes  more  severe,      ^^ 
still  preserves  its  heavy,  wearing  chanicter,  and  though        ■*" ' 
always  constant,  is  aeldoni  absent  for  many  successive  hou 

If  the  progress  of  tiie  disease  l»e  unarrested,  the  periost^ 
becomes  detuclied  from  the  cementnm,  and  the  point  of  sc^ 
ration  usually  commences  at,  and  extends  from,  the  apt 
foramen  of  the  root  In  the  interval  thus  made  pus  is  form 
The  riH>t  at  this  pai't  loses  its  vitality,  and  is  bathed  iu  pus,  C 
<|uantity  of  which  is  gradually  increased,  space  being  gain 
in  the  alveolus  for  the  dilatation  of  the  abscess  at  the  eipei^ 
of  the  bone.  The  extent  to  which  the  alveolus  becum. 
excavated  will  vary  with  each  case.  It  may  I*e  hollowed  o« 
to  a  very  limited  extent  arfumd  the  ajicx  of  the  root,  or  a  lar^^^ 
cjivity  may  be  formed,  exceeding  in  dimensions  that  which  h*"^ 
been  made  the  subject  of  the  accompanying  figure.  The  ai^^ 
of  the  alwcess  will  dejiend  upun  the  activity  of  the  s^iupton**' 
the  time  the  jms  is  pent  u)*,  ami  the  state  of  health  of  lU*^ 
patient. 

Mr.  Lloyd  WiUioms  (Trans.  Odont,  iioc.,  1887)  pointed  out 
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thnt  in  intiammatioii  at  aud  uear  to  tlie  a]>ex  of  the  root,  the  new 
tissue  which  forma  is  very  fihroUH,  the  fibres  tying  parallel  with 
the  roots ;  if  it  goes  on  to  snjipiinition,  this  is  due  to  nil 
intiltratinn  of  the  tissue  with  leucocyteH  which  break  tlowu  the 
tissue,  and  {>uh  is  formed,  not  necessarily  at  first  in  immediate 
"Contact  with  the  bare  root. 

So  soon  as  supjmnition  is  estnblisbed  a  process  is  set  up  for 
liiierating  the  Hecretion.  Kither  the  periosteum  l>ecome8 
detached  from  the  neck  of  the  tooth,  and  the  pus  Huds  its  way 
by  the  side  of  the  socket  and  ]>a8ae8  out  at  the  edge  of  the 


gum,  or  a  perforatiou  is  made  in  the  wall  of  the  alveohis, 
through  which  tlie  contents  of  the  abscess  pass  into  the  sub- 
stance of  ttie  gum.  At  tiiis  stage  of  the  disease  we  have  a 
kind  of  double  abscess  — an  uljsceas  with  a  constriction,  one 
division  of  whicli  is  situated  in  the  gum,  and  the  other  within 
tiie  alveobiH,  the  two  Iwing  connected  \>y  a  small  opening 
through  the  alveolar  plate.  If  the  disefisc  lie  left  to  run  its 
own  course,  the  contents  of  the  abscess  will  sooner  or  later 
find  their  way  to  the  surface  and  escape.  13ut  the  time 
occupied  in  the  process  will  depend  upon  the  situation  of  the 
diseiuie,  upon  the  condition  of  the  parts  prior  to  the  advent  of 
disease,  and   upon  the  general  condition  of  the  patient.     In 


(')  An  upper  jaw  in  which  the  oflcct  of  alveolsr  nbsceas  in  excaratdng  the 
Iwae  ifl  «hovn. 
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MSB  who  are  iu  atroug  health,  the  formation  of  au  nlv^***'"*^ 
^■tfeSB  ifl   800D   stieceeded   bj  wwelliug   of  the  giiin  juhI       *"^* 
;aj>i3  of  the  pua.     Hul  in  patient!*  who  are  iu  cv  dohilit-**^** 
adition  the  diaeAse  mivjinoeji  more  ittowly ;  the  product^ 
ppumtion  aceiiinulat€?,  ami  ii  larije  nl>jjc«a8  ia  fonntHl,  ut      *-*^'^ 
[jeuae,  ]ierha|j3,  uf  the  sockets  of  several  adjoiuiuj;   tt?^^* 
•Hfiideraljle  mischief  may  thus  i>e  produced  liefore  ihr  nut*, 
ief  by  the  ejujntatitous  hurBting  of  the  tihBct*s8  i«  iibtait: 
le  pua^  instead  of  escaiuDg  into  tlje  mouth,  may  f\m\  its  % 

the  Burfact;  of    the  face»  or  into  th<^  aiirnim*     Th<*  Ut^'*'*^ 
mlt  IB,  of  course,  only  likely  to  ocijur  when  the*  clUe^iAc  fc  "•  * 
iginated  io  the  bicuspid  or  molar  teeth  of  the  upper  jtw-    "^^i 
rase,  however,  came  ntider  tuy  uotice  in  wfuoh»  on  the  est 
m  of  a  central  incisor  in  couaequence  of  iiUeohir  aljtftcv 
rfon*tioii  iutt>  the  aiitnim  wa»  found  to  exist.     The  previa 
mptomsof  alisice^s  of  the  aiitnim  had  tw^cn  hut  little  mjirk 
lere  Ib  do  tooth  from  the  socket  of  wliich  nn  wlwcesa  may 
tend   to  tho  Burfuce  of  tJie  fiiee.     lustnucii^  are  B4>int'ti 
et  with  of  an  al>sceaa  connected  with  liie  r<«>t  of  a  low 
ciaor  tooth  opening  under  the  chin,  and  more  ramly,  opoiii 

frtmt  of  the  chin. 

Absce&ses  resulting  from  difficult  eruption,  or  cari<r«  of  t^ 
sdom  teeth,  occrtsionally  pass  forwards  inside  the  mouth,  MT 
«cu  near  the  ctiniues  or  bicusspidB;  or  the}*  maT  pa«s  WkvAi 
id  Inirat  into  the  faucea^M;  thev  are  not  uncomniunlv  iii 
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jaw,  which  wns  denuded  of  its  penoateum ;  the  inftammation 
Gxlended  theuce  through  the  pterygoid  fossji  into  the  orbit, 
and  thence  backwards.  Ostitis  of  tlic  vault  of  the  skull 
followed,  and  genenU  pTa?mia,  resultinf;  in  the  piitient's  douth 
ou  the  ninth  duy  after  the  auperventinn  of  the  acute  stage. 

The  chrnnio  stage  had  UiHtcd  Hve  weeks,  and  no  special 
history  of  pain  or  swelling  of  the  jaws  prior  to  this  could  be 
obtained,  though  the  patient's  ape  (four  and  a  half)  rendered 
the  history  necestuii'ily  imperfect  ;  the  poat-niortem  left,  how- 
ever, no  doubt  03  to  the  8tH(ueDce  of  events  in  the  case. 

Another  diaiustrous  case  is  related  by  Dr.  Harrison  Allen 
("  Dental  Cosmos,"  Nov.  1874).  The  n>ot8  of  a  lower  wisdom 
ti'Oth  were  HUcd,  this  operation  being  followed  by  ostitis  aud 
periostitis  in  its  vicinity.  Au  abscess  formed  between  the 
raylo-hyoid  and  the  jaw,  which  gravitated  down  lut  far  iis  the 
hyoid  bone,  and  crept  up  along  the  course  of  the  fncial  artery; 
the  floor  of  the  mouth  was  pushed  u]>  by  pus,  and  severe 
unilateral  glossitis  ensued.  Death  ensued  from  mechanical 
suHocation  four  days  after  the  ocourrouce  of  extra-maxillary 
complications. 

In  Wedl's  '*  Pathologic  de  Zahne "  (page  173)  a  case  is 
quoted  from  M.  Leyuseele,  in  which  a  (wrtion  of  the  lower  Jaw 
was  8pliutere<1  iu  the  removal  of  a  tooth ;  pus  burrowed  along 
the  side  of  the  jaw,  ascending  by  the  ramus  to  the  base  of  the 
skull ;  and  gaining  access  to  the  cranial  cavity  by  tlie  foramen 
ovale,  rotundum,  and  spinosum,  caused  the  patient's  death 
from  meningitis. 

Another  case  resulted  from  an  unsuccessful  attempt  to 
extract  au  upper  molar  tooth ;  suppurative  periostitis  wound 
the  tooth  ensued,  and  rapidly  spread  to  the  body  of  the  juw  ; 
after  a  fortnight  the  necrosed  bone  was  readily  removed,  imt 
severe  rigors  ensued,  and  the  patient  died,  at  the  end  of  a 
month,  of  pyaemia,  the  immediate  cause  of  death  being  pleuro- 
pni'umouia  (i). 

M.  Kobert  (-)  also  relates  a  case  in  which  necrosis  super- 
venetl  on  an  alwcess  connected  i**ith  a  lower  wisilom  tooth  ; 
what  is  deseril>ed  as  '*  purulent  infiltration  "  of  the  side  of  the 
neck  followed,  and  the  patient  rapidly  sank. 


8 


'^  Deutsche  VierteliahrKhrift,  1872. 

Conferences  de  Clinqiw  Cbirurgicale,  I'uiii,  1860. 
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Mr.  Pearce  («ouM  ("British  Dental  Ass.  Journal,"  March, 
1886)  has  reconiefl  a  casie  of  (lenth  fn)m  alveolar  abscess, 
restilting  in  thrombosis  of  the  cavernous  sinns  :  on  a^lmittance 
the  patient,  *t't-nt.  57,  presented  a  8lou(j;hy  opening  in  the  centre 
of  the  right  cheek.  An  incision  was  made  from  the  outside, 
■and  six  molar  teeth  were  extracteil.  The  tnsmna  was  relieved, 
but  axlema  of  the  right  temple  appeared,  and  subseiiuently  an 
aWess  above  the  external  angular  processes  of  the  orbit,  tuitl 
miother  in  the  posterior  tiiaugle  of  the  neck,  but  the  internal 
jngnlar  was  not  thrombosed.  The  respiration  liecame  ster- 
torous, pulse  126,  small,  tem{t.  103*8,  and  crops  of  herpes 
a]>pearcd  about  the  lips.  Great  o^lema  of  the  orbit  and 
ehemosis,  with  some  proptosis  ensued,  and  some  rigors  occurred. 
Death  in  a  state  of  coua  ensued. 

At  the  ))ost-mortem  the  outer  part  of  the  right  tjide  of  the 
lower  jaw  was  sound  ;  some  lymph  was  detected  along  the 
basilar  protiess  of  tl»c  occipital  hone,  and  sella  turcica;  the 
right  caveruo\iB  sinus  was  distended  and  contained  yellowish 
pus ;  the  right  0]ihthalmic  vein  was  similarly  aH'ected.  The 
left  carvcrnoua  sinus  cuntaine<l  a  clot  Probably  tliromltosis 
hud  spread  throujirh  the  pterygoid  vein  on  tlio  right  side,  and 
thence  by  the  circular  sinus  to  the  left  side. 

Another  fatal  case  is  reported  by  M.  Pouoet  (*'Brit.  Med. 
•lonmal,"  March  fi,  IS86),  wliich  was  admitted  to  the  wards  of 
Val-de-CJraco  ten  days  after  general  symptoms  of  scpticicmia 
manifested  themselves.  There  was  much  swelling  at  the  angle 
of  the  jaw,  and  l>oth  fauces  were  a>deumtous,  and  upon  one 
there  were  serous  vesicles.  At  the  necropsy  the  right  masset-er 
muscle  was  fountl  to  contain  small  abscesses,  as  did  lUso  the 
stemo-niastoid. 

There  were  no  metastatic  abscesses  in  the  arm,  but  the 
<udema  was  purulent,  and  contained  quantities  of  microbes. 

In  the  blood-clots  found  in  the  right  heart  there  were  also 
colonies,  so  that  M.  Poucet  concluded  that  the  patient  died  of 
microbe-)»yiemia,  resulting  from  dental  caries. 

A  i*cmarkuble  case  occurred  at  St.  Bartholomew's  during 
the  present  year :  a  child  hafl  a  tooth  extracted  under  nn 
ana'Hthetic  (nitrous  .oxide)  anrl  died  within  a  day  or  two  of 
nienitigitis,  having  previously  been,  so  far  as  is  known,  quite 
well 
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Whether  this  was  septic  did  not  clearly  appear  from  the 
post-mortem  ;  it  was,  at  alJ  oventfi,  not  traced  to  the  teetli. 

Mr.  Eve  recalls  a  fatal  case  of  p3-a;mia  following  uj>on  osteo- 
myelitis and  pent«titia  of  the  lower  jaw  (Tranu.  Odoiit.  Soc, 
18^8). 

Mr.  Pollock  (Trans.  Odout.  Soc.,  1876)  records  a  case  of 
brawny  swelling,  extending  from  the  jaw  to  the  clavicle  and 
displacing  the  larjrnx ;  incisions  having  failed  to  give  relief, 
it  \\i\m  necessary  to  jierfomi  trnclit'otoniy  in  order  to  save  life, 
An<.tther  interesting  case,  related  by  the  same  writer,  is  one  in 
which  extensive  scrofulons-looking  ulceration  on  the  neck, 
running  right  down  into  the  clavicle,  was  also  traced  to 
Atuujps ;  it  healed  shortly  after  the  removal  of  uii>st  of  tliem, 
but  recurred  a  3'ear  afterwards,  two  or  throe  liaving  been  left ; 
the  extraction  of  these  at  once  brought  about  a  cure.  Kxup- 
thalmos  and  amaurosis  have  on  many  occasions  appeared 
to  have  arisen  from  di8ease<l  teeth,  sometimes  with  obvious 
antral  mischief  to  account  for  it,  and  sometimes  appareutly 
without  this  cavity  havinir  been  involved. 

Cases  of  this  kiml,  though  Fortunately  rare,  might  easily  be 
luultijilied,  but  enough  liave  been  given  to  show  that  u  fatal 
pyicnua  or  septicjcmia  is  by  no  means  an  unknown  scfiuenoc 
to  alveolar  aljscess. 

The  pus  of  alveolar  abscess,  as  t&ight  be  expected  from  its 
origiu,  hiis  been  found  to  contain  a  great  variety  of  organisms. 

Streptococci  and  staphylococci  often  abouud  in  it,  and 
sometimes  it  is  almost  a  pure  culture  of  B])iriHa  or  of 
spirochocte. 

Tl»e  accompanying  figure  represents  au  abscess  sac  (or .'  cystic 
jibscess)  of  very  imusual  si/e  ;  the  figure  ia  borrowed  from 
the  Trans.  Odont.  Soc.,  where  it  was  described  by  Mr.  Hem. 

Extensive  alveolar  abscess  not  veiy  rarely  results  in 
partial  necrosis  of  the  bone,  and  as  a  cousenueuce  death  has 
been  known  to  ensue  in  several  instances,  but  these  cun  be 
jnore  appro] triatcly  treated  of  under  the  head  of  Xecrosis. 

When  the  lower  molar  or  bicuspid  teeth  cause  an  abscess 
which  tiuds  exit  on  the  face,  the  opening  is  usually  l»elow  the 
attachment  of  the  buciuator  muscle,  and  collections  of  matter 
formed  about  the  wisdom  teeth  often  pass  l>etween  the 
muBcles  and  bone,  and  escape  at  the  angle  of  the  jaw.     It  will 
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generally  bo  found  that,  in  cttses  where  the  abscess  bursts 
extenuilly,  the  ends  of  the  roots  of  the  teeth  patw  beyond  the 
level  at  which  the  mucous  nieinbrftue  is  reflected  from 
the  cheek  to  the  gums  (Salter).  Under  certain  circunutances 
the  tibscess  sac  may  become  a  serous  cyst,  ns  is  mentioned  by 
Mr.  Siilter ;  tliis,  which  may  occur  in  all  parts  of  the  body» 
is  Hometimes  attended  with  peculiar  consequences  in  the  jaw, 
for  the  cyst  may  enlarge  between  the  plates  of  the  alveoluH^ 
and  thus  give  origin  to  cystic  disease  of  the  jaw. 

The  extrnctioa  of  the  tootli  is  in  almost  all  cases  where  a 

Fio.  188.  (') 


cyet  has  formed,  neccssan-.  Treatment  and  filling  of  the  root^ 
and  free  opening  of  the  cyst  and  cauterising  or  curetting  its 
interior  nften  bring  about  a  temporai-y  cure,  but  until  tlie 
i*oot  is  reniovcii  tht*  cyst  is  exceedingly  prone  to  retill,  nnd  I 
have  almost  always  had  uUiiuatcly  to  extract  the  tooth. 

The  existence  of  iuflammation  about  the  roots  of  teeth  of 
course  at  times  leads  to  the  enlargement  of  the  lymphatic  glands 
in  the  neighbourhowi  of  the  jaws,  though  this  does  not  take 
place  with  thu*  frequency  with  which  it  might  be  expectctl. 
The  dentist  will  often  ]>e  consulted  as  to  the  share  taken  by 
diseased  teeth  in  the  enlargement  of  the  glands  in  a  particular 

\})  Exce]>tioiuil]y  ]ar(^  tbseeM  Bar,    Mr.  Hera's  caK. 
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•case,  and  it  will  oft«n  be  impossible  to  arrive  at  a  conchision  of 
a  definite  kind,  although  it  is  a  ^ood  geaefal  riile  that  iu  all 
<:aae3  in  which  glutuU  uru  enlui'geil  all  teeth  which  du  not  admit 
of  Ijeing  got  into  a  perfectly  healthy  condition  should  be 
extracted,  and  that  doubtful  teeth  should  not  have  any  attempt 
At  preservation  made,  or  at  leant  no  prolonged  attempt.  As 
helps  to  diagnoflis,  it  may  be  noted  that  lymphatic  glanda 
at>mewhat  deeply  Hcated  in  the  region  of  the  mastoid  process, 
are  often  enlarged,  iu  consetpience  of  diaciiKes  of  the  external 
meatus  ;  and  in  the  submaxillary  region  enlarged  lymphatic 
glands  are  movable,  whereas  the  submaxillary  gland  when 
inflamed  is  fixed,  being  bound  down  under  the  fascia. 

The  aft'oction  of  the  lymphatic  glands  may  run  on  to  sup- 
puration, though  it  uoniimratively  rarely  does  so.  Now  that 
^tirgeona  give  so  much  more  attention  to  enlarged  glands  than 
was  fonnerly  the  case,  it  shoiild  \ye  the  invariable  rule  to  extnxct 
idl  dead  temporary  teeth,  and  probably  uny  dead  pennaneut 
ti>oth  wherever  in  a  child  the  glanda  are  enlarged. 

At  the  same  time  there  are  many  other  causes  for  enliirge- 
nient  of  the  glands,  and  these  are  perhaps  more  often  in  fault 
than  the  teeth  ;  nevertheless  the  teeth,  as  possible  causes, 
should  be  removed  in  eveiy  case  of  doubt. 

The  superficial  cervical  glands,  which  lie  above  the  stenio- 
mastoid  and  beneath  the  platysma,  have  nothing  to  do  with 
the  teeth. 

The  ghmds  which  may  become  enlarged  as  a  conseijuence  of 
absorptioii  of  jjoisonous  products  from  the  teeth  belong  to  the 
deep  cervical  lymphatic  system  :  a  Uiscful  diiignostic  eign  is  the 
mobility  of  the  enlarge<l  gland  when  the  liead  is  rotated  ;  if  it 
moves,  it  is  pretty  Sivfe  to  say  that  teeth  have  hiul  nothing  to 
do  with  its  enlargement.  But  some  surgeons  consider  that  the 
communication  between  the  superficial  and  deep  cervic»d  glatids 
is  t<io  close  to  render  this  a  whully  certain  indication. 

A  collection  of  pUH  formed  iu  the  socket  uf  an  upper  incisi»r, 
will  sometimes  burrow  along  l.ietween  the  bone  and  [>erioBteum 
of  the  hard  palate,  and  open  upon  the  surface  of  the  soft  palate ; 
iu  other  cjises,  the  periosteum  is  se^jarated  from  the  one  side  of 
the  hard  palate,  and  force*!  downwaHa  to  a  level  with  the 
crowns  of  the  teeth,  by  the  accumulated  pus.  The  pressure 
caused  by  the  nliscess,  which  often  becomes  chronic,  may  ctkuae 
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absorption  of  a  ptirtiou  of  tby  palutino  process  of  tbt*  s»^ri«—  "^ 
mjutilln,  as  f>ccurrotl  iu  m  cjisu  rocciitly  uD(ior  oi.>«ervnliou.    t"> 
BoiDO  reason  uot  very  i\{jp[ireiit,  uIjuol^sh  on  the  jmlatc  nlc 
invEiriiiblv  proceedB  froni  si  literal  incisor.     A  catie  liaa  kl<e| 
been  recorded  in  which  pus  dripped  down  Iwhiud  the  veh;in 
it  was  found  ta  proceed  from  fiu  alveolar  ubaiceta  nhout  the 
of  a  lutcrul  inciaor. 

The  opening  of  the  abucefla.  whether  offectM  by  nature 
by  the  hi\nJ  of  the  sur^^eou,  forma  an  ep^x-h  m  the  complftii 
The  symptoais  from  that  time  ^fnidnally  aubeiiie,  the  \mxx 
away,  and  the  awi'lHng  rapidly  dumtiishee,  leuTiDg  »  euinJi 
opening  through  ^hioh  pus  will  continue  to  be  liinchHfgoii 
The  L*oAt8  of  tlio  abae^Ha  graduiilly  coutntct,  and  close  ii}>on  thv 
root  from  ^hich  they  had  hecouie  sepanited^  but  the  aopnnti 
of  the  two  parts  is  pi-obably  pernmnently  maiiitainoiJ.  W 
the  inner  surfrtce  aj>proftcheH  the  root  of  the  tooth,  tht*  nut 
surface  of  the  coala  of  the  ubaceaH  becomes  thickened, 
occuiiiea  the  space  which  would  otherwise  be  left  between  tl 
expanded  alveolus  and  the  eollaps^ed  al^cebia.    Tu  extmotiu|^ 
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^e  apw  of  tlie  root,  through  the  cannl  of  whicli  the  pus  oozes; 

(•at  lilt*  relief  is  tlien  only  partial,  ami  the  f>eriosteuin  continues 

^  thicken,  and  the  ulveolus  to  enlai-^e,  io  nitike  wiiy  fur  the 

'Ucrwute  iu  size  of  the  disemietl  menilirane.     The  ptiin  is  iuter- 

^tteiit,  find  often  sinuiliites  in  its  chaructcr  tic-duulouixnix, 

'flt*  Condition  I  have  described  is  more  fiVHpientl}'  found  iisso- 

ciat^i  with  Btunips  than  with  teeth  the  crowns  of  which  are 

"*'t  purtially  decAVcd:  and  it  is  common  to  find  the  extremities 

"•  «cveml  contiguous  stumpH  aimihirly  involved. 

-^^uin,  it   may   begin  ko   grndually,    and    advance   towards 

*"l*|*ur\tion  so  slowly  and  painlessly,  that  the  patient  is  not 

**tr«s  fy(  \fg  existence  until  he  discovers  a  tumour  on  the  gum, 

.       ^^*<3  contents  of  an  abscess  escape  into  the  mouth  ;  so  little 

*****^ Tenionce  is  felt  that  the  occurrence  is  forgotttni,  until, 

*"*»!     wme  cause  or  other,  the  cjuial   leading  to  the  alveolus 

''tt^imug  the  remnanta  of  the  disease  becomes  closed,  ami  pus 

,  "^^•^llects.     The  contents  of  the  alwcess  again  find  their  way  to 

^    *»urfac(?,  and  the  comfort  of  the  patient  is  restored. 

^^«x«eft  of  this  passive  character  are  sometimes  productive  of 

~   "^^  1  laihetic  pain,  and  should  not,  therefore,  be  lost  sight  of.    The 

'-**»too,  over  the aftected  alveolus,  frequently  hecomcs  thickened, 

Vjtely  nodulated  on  the  surface,  and  assumes  a  mottled  hue. 

*■   lie  fistulous  opening  of  a  chronic  alveolar  alisccss  is  some- 

^/^■^ss  ftituated  on  a  long  papilla-like  process,  projected  ovit  from. 

^      gxuD  to  the  extent  of  a  quarter  or  even  half  an  inch.     It 

3^  he  Hexihie,  and  lie  flattened  upon  the  contigunus  giuu,  or 

-^    character  of  a  dense  hard  granidation  may  lie  assumed. 

J        ^^vernl  specimens  in  my  own  CDllcction  show  that  active 

•* animation  of  the  <lental  periosteum  may  ariae  in  connection 
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^h  a  tooth  without  our  being  able  to  trace  the  cause — that  a 

-  -  **^o  alveolar  cavity  may  lie  formetl,  the  involved  tooth  and 

^^  neighltouring  parts  being,  so  far  as  we  can  see,  healthy.     Iu 

•-•leteeu  ciutes  out  of  twenty,  however,  the  disease  follows  or 

^^ulta  from,  or  is  an  extension  of,  inllamniation  of  the  dental 

*^V*Ip,  or  is  consequent  on  necrosis  of  the  whole  or  a  part  of  the 

*>ot  of  a  defective  tooth. 

Tlie  usual  canse  of  acute  alveolar  abscess  is  the  escape  from 
^Ijc  end  of  a  root  of  putrid  contents  of  the  pulp  chamber  and  of 
^Vie  root  canals,  thus  inoculating  with  septic  material  the  tissues 
^ixtermU  to  the  apex  of  the  root. 
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The  Gxcessirely  acute  inflammatory  diMturlKitice  wliich  some- 
times results  from  the  tirat  interference  witJi  a  <1end  tooth, 
when  <luriug  a  too  eaeri;:etic  dressing  of  the  canal,  something 
is  pumped  out  at  the  end,  is  an  instructive  example  of  this 
state  of  thin^,  and  necessitates  ii^reat  caution  in  the  first 
dressings.  These  should  consist  of  a  mere  wick  of  ivool  dipped 
in  an  antiseptic,  and  the  cavity  of  decay  should  be  only  very 
loosely  cloaed. 

A  point  of  the  utmost  interest,  and  indeed  of  very  practical 
imiwrn-tance,  is  whether  inHammatiou  and  consequent  alveolar 
abscess  is  in  all  instances  of  a  sejitic  character.  If  we  were 
sure  that  a  nxtt  once  thoroughly  disinfected  and  tilled  wiw 
secure  against  all  chance  of  abscess  it  would  be  a  solid  ground 
on  which  togo  ;  on  the  other  hand,  if  inflammation  can  arise  t/c 
wMf»  at  the  end  of  such  a  root  without  the  access  of  any  external 
influence  there  is  an  element  of  uticertiiinty  which  we  have  no 
means  of  eliminating.  Fortunately  the  balance  of  evidence 
seems  to  i>oint  to  the  vfist  majority  of  inflftnunations  at  the 
ends  of  roots  being  septic,  that  is  to  say,  l>eing  due  to  the 
introduction  of  poisonous  fernients,  and  in  a  very  large  per- 
centage of  cases  a  properly  filled  ront  will  remain  for  an 
indefinite  time  healthy;  on  the  otlicr  hand,  there  are  iudtcationa 
that  it  is  quite  possible  for  an  inHammatiou  to  arise  indepen- 
dently. Klsewhere  in  the  body  suppuration  does  occur  in 
places  which  are  appai-ently  inaccessililo  to  germs,  and  the 
frequent  occurrence  of  gum-boils  after  exposure  to  cold,  to 
mechanical  iiTitation,  luid  such  causes  seems  either  to  point 
to  the  introduction  of  germs  uot  being  an  absolutely  essential 
element  in  the  process,  or  else  to  germs  being  able  to  lie 
dormant  for  long  j)oriod8. 

My  own  obscr>'ation8  have  led  mc  to  believe  that  pulp« 
vrhieh  liave  died  under  a  capping  after  being  exposed  are 
generally  found  to  be  craniiucd  with  organisms  of  many  kinds, 
and  that  tlio  abscess  ensuing  is  apt  to  he  one  of  great  Heverity 
and  attended  with  much  pain.  But  when  pulps  have  died  as 
a  consequence  of  a  blow,  with  no  breach  of  surface,  it  is  not 
uncommon  for  m*  ahftcess  to  ensue,  tlionjrh  often  a  slight 
swelling  is  to  ho  felt  ftl>out  the  root.  When,  for  purposes  of 
treatment  the  tooth  is  oiieued  up,  it  is  uot  a  rare  thing  for  the 
slumbering  abscess  to  be  lighted  up  into  au  active,  not  to  say 
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violent,  state,  perhaps  owing  to  the  introduction  of  gernis  by 
the  openitor. 

When  such  a  toiith  is  opened  for  the  first  time  the  pulp 
will  be  found  sometimca  mummified,  sometimes  moist,  white 
and  sfMJden  lookin;^,  l>ut  of  tt^  full  size  and  fi-ee  from  all  Binell. 
Now  this  is  just  as  it  should  l>e  theoretically,  for  decomposition 
ought  to  be  as  impossible  for  it  as  it  is  for  a  piece  of  tinned 
meat. 

But  sometimes  tho  pulp  will  be  found  liqueficnl  and  in  a 
stato  of  stiukiu^  decomposition,  and,  so  fur,  1  have  failed  to 
find  any  evidence  of  the  presence  of  organisms.  Here  is  a 
dilemum ;  on  the  one  hand  if  germs  are  there  how  can  they 
have  trot  th'.'i'o ;  on  the  itther,  it  is  pretty  [jfunerally  believed 
that  titinking  dcciim]>ositiona  do  not  take  place  without  them, 
yet  here  we  have  one  where  genns  have  not  only  not  been 
found,  but  where  it  is  difficult  to  suppose  that  they  can  have 
got  access.  And  further  such  teeth  are  cfljwfcble  of  setting  up 
the  most  violent  abscess  withotit  ever  having  been  openetl, 
so  that  we  have  the  whole  train  of  events,  putrefaction, 
apical  inflammutiou,  and  abscess  without  any  comnmuicatiou 
with  tho  outsiile.  It  may  bo  said  that  germs  were  there 
circulating  in  the  bl<H»d,  and  that  thoy  only  could  grow 
and  umltiply  when  the  vitality  of  the  pulp  was  destroyed  by 
the  blow  ;  but  so  fur  they  have,  if  this  be  the  case,  eluded 
discovery. 

Moreover,  if  they  are  iu  the  blood,  ready  to  pounce  down 
on  any  pai*t  at  their  tiret  opportunity,  root-tilling  can  never 
hope  to  exclude  them  from  the  i>erioateimi,  but  the  most  that 
it  can  do  will  be  to  leave  them  but  little  pabulum. 

Trtatment. — Whatever  the  stage  of  alveolar  inflammation 
tlie  first  thing  to  be  <ione  is  to  clear  out  the  pulp  cavity  aiul 
the  root  canals,  but  a  certain  amount  of  caution  must  be 
exercised  when  an  actual  abscess  has  not  yet  occurred,  lest 
the  operutiona  intended  to  avert  it  have  the  otl'ect  of  inducing 
an  inllammation  of  very  virulent  tyi)e.  Tlie  ntmi>st  cure  must 
be  taken  lest  septic  matter  l)e  forced  out  at  tlte  end  of  the 
roots,  and  it  is  therefore  l>est,  if  time  l)e  no  object,  to  be 
content  with  freely  opening  up  the  pulji-cavity,  thoroughly 
syi'inging  it,  anrl  sponging  it  out  with  antiseptics,  without 
doing  more  to  the  root  canals  than  gently  cleausing  them,  and 

D.a.  «.  ^ 
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loiiviujLr  tilt'  iiiitisej^tic  tiressitig  iu  the  genetftl  body  of  th^ 
]mlp-e:ivirY,  the  whole  tooth  beiug  closed  but  lightlj,  oad 
thf  rorjt  L'iLiiJilH  left  empty  untU  the  uext  Bitting;  when  the 
t^tniretits  of  the  tooth  having  been  for  a  time  exposed  to  the 
ucTioii  of  tliB  iiiitiseptic,  the  roots  may  he  lut^re  thoroughly 
L-xplored,  jiuil  drtissin^  left  iti  them.  For  the  first  treatment 
of  pLiti'iil  cunnls  J  myself  prefer  petmanganate  of  potiiah, 
or  a  liali  per  cent,  solution  of  mercuric  chloride,  and 
thymol  flu'uLs  si  very  gooii  dressing  to  leave  in  the  palp- 
L'hiLnihor ;  fur  tliL^  subsequent  rfjot  dressings  eucalyptus  oil 
mid  juilofqrttii  or  creosote.  Camphonited  spirit  Jinds  much 
fuvour  \uth  fjoiiic'i  and  its  action  would  closely  resemble  that 
of  tiiyiiiol. 

Thure  -uv  si'venil  Cfinsiderntions  which  have  to  be  taken  into 
iuvniiiit  in  the  dioice  of  the  diaiufpctant  or  germicide  to  be 
UHod,  iiiid  pL'i'hiiim  no  more  coDventont  place  than  tliia  will 
*»cL-ur  f<n'  thi'  iu^tn'tiou  of  a  short  notice  of  the  several  properties 
(ft' n  frx\  nf  iin?  ui03t  useful, 

1  hiiiiL;|i  riny  Mi;ij'  be  divided  into  deodorants,  disiiifectHUts, 
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Antiseptics. 

These,  some  of  tbeni,  uct  by  killing,  others  by  hluduriiig  the 
growth  of  IjQctenn  ;  some  are  also  powerful  deodorisers. 

Mrrcufic  <7/*/t>n't/c.— May  be  used  in  solution  in  water  or  in 
apirits  of  wine  (iu  the  latter  inert  enlomel  is  ultimately 
precipitated,  and  inert  ethers  of  peculiar  smell  ore  formed). 
It  eoagulat4iH  albumen,  and  thereby  becomes  inert,  so  that  it  is 
not  well  suited  for  admixture  with  pus.  It  is  poisonous.  It 
is  used  in  solution  in  strengths  varying  from  I  per  cent,  to  1  in 
5,000;  1  iu  100,000  has  been  found  to  kill  the  oral  bacteria 
(Miller),  so  that  it  is  one  of  the  most  powerful  bactericides 
known.  Its  solubility  is  increased  by  the  jtresence  of  scHlium 
or  ammonium  chlorides,  and  it  is  said  to  coagulate  albumen  less 
strongly  iu  such  solution.  Kingzett's  bactericide,  which  contains 
also  hydrogen  peroxide  in  the  sjime  projwrtiou,  contains  o  per 
cent,  of  mercuric  chlori<le,  and  is  said  not  to  coagulate  albumeu. 
It  acts  un  Hteel,  joaing  thereby  its  antiseptic  properties;  and 
its  sulphide  is  bliick,  s(»  that  it  should  not  be  used  in  foul  roots 
of  front  teeth,  else  much  discoloration  muy  result.  It  tdso  has 
the  valuable  property  of  travelling  thrmigh  a  considerable 
thickness  of  soft  tissues,  such  as  a  tooth  pulp. 

C'fpnt'  Sulphate. — Au  efficient  germicide  and  slight  escharotic, 
much  used  iu  powder  in  the  treatment  cf  pyorrhea  ;  coagulates 
albumen,  and  has  a  black  s\ilphide.  Is  decomposed  by  and 
dei«>sits  copper  on  steel  instruments. 

Zinc  Cfdori'lt. — Au  ellicicnt  germicide  iu  a  strength  of  1  iu 
HbO  ;  escharotic,  so  that  it  may  cause  irritation  at  the  apox 
of  a  root ;  has  a  white  sulphide.     Knsts  instruments. 

Srjih'um  Borate. — Etticient  in  strength  of  1  in  200  j  nou* 
irritant;  does  not  act  on  instruments. 

LmUw. — Etticient  in  streugtli  of  1  in  5,000.  Irritant  in  strong 
solutions,  but  <:liluted  very  useful  for  washing  out  sintises,  cuts, 
etc.     Kvista  steel  instnimeuts  badly, 

Ahmlntf.  Al^thtL — Etticient  as  bactericide  in  i)roportion 
1  in  10.  of  water.  Exceedingly  useful  owing  to  its  affinity  for 
water  (when  used  in  full  strength)  for  dehydrating  and  drj'iug 
camUs  or  cavities. 

Phoioly  Phenyl  Hydrate(Carhfjlic  Acid). — Powerfully  atitisepilc 
(1  in  500),  escharotic  und  obtuudent     Is  used  in  full  streugth, 
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ii:iil  in  si>lutionfs,  1  in  20  (saturated)  smd  I  in  40,  and  indeed  any  in 
ItrijiiL'r  tiii'eiii,'tli.  [t  in  ii  cjuc^stion  whether  in  weaker  solutious 
it  is  jtliactt^ncide,  or  only  an  inhibitor  of  their  growth.  In  1  in 
liO  it  15  a^iirK^lmt  irritant.  It  coagulates  albumen,  and  freely 
inisL'M  with  futs?  -.  it  in  onr  moat  useful  autisoptic  on  account  of 
its  j^^reat  nlttuudent  powors  on  the  tooth  pulp.  A  number  of 
ImhKl^h  of  thi'  ]ihL'i!yl  Boriea  hiivi?  ftiitisoptie  properties,  but  do 
iHit  .soL'ui  prcferaUli.'  to  pure  rjarUolic  acii]!. 

Stt/ttyfit'  Ariff,-^\  iu  100 solutimi  killed orftl bacteria  at  once; 
J  iti  li,0!K>  pivventd  their  development.  It  la  aaid  to  attack 
I'uunul^  luit  ihis  Miller  doubts.  It  ia  not  poiaonotia,  la 
L'buniic;ilty  related  to  cetrbolic  acid,  aud  is  an  ingredient  in 
sauiL'  iiioLitii  Wiislieti. 

H'ii:*'iC  Aihf  iti  only  Hlightly  less  efiiciont  than  salicylic 
ui'itl,  liur  iH  freii  fmni  the  suspieion  oF  attAukitig  enamel.  It 
i**  funuL'il  Ijy  oxidation  of  oil  of  ciimamou,  and  of  several  reams 
foujiil  iu  [line  (ills.  It  fa  not  cscharotic  nor  irritant^  iind  ta  a 
M-iiftil  in_'vrilieiit  iu  tooth  powders,  mouth  washes,  JL'C. 

Tin:  riiiiiiMiiiud  tincture  of  benzoin  ia  a  pleasant  application 
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y*xic/. — A  Himilar  body,  Iree  from  odours  which  also  readily 
P<».>*t*5  witli  iDiiiiiu.  As  a.  rooted ressing  I  have  found  it  lesa 
^*^v;ieut  than  iodoform. 

-~^<iphthol  (niiphthyl  alcohol),  a  solid  Iwdy,  sparingly  soluble 

•  *-*     ^^"ftter,  freely  soluble  in  alcohol,  occurs  in  two  modifications^ 

'*■  ^«»<1  j3  oaphthnl.     It  is  tion-irritjint  and  non- poisonous,  but  is 

^    I>^>werful  antiseptic.    It  has  l>een  largely  used  as  on  antiseptic 

*■*       x*nota,  fiud   with    very  good   Kuccess ;   as  a  germicide  it  is 

"^^■^^Xiiwl  that  it  is  even  more  efficient  than  mercuric  chloride 

****         carbolic   acid.     Miller   places   naphthalene,   an   associated 

^**^*^  J,  high  amongst  the  list  of  antiseptics. 

*X?here  are  a  vast  number  of  bodies  more  or  less  derivatives 
"^-hifi  naphthyl  series,  which  have  been  employed — f.7.,  hydro- 
xy ilithol,  rcsorciu,  pyrocatechiu,  h^'droqninone,  etc.,  almost  all 
"^  Uxlies  of  this  series  having  antii^eptic  proportiea. 
-^fjffiifia(   OiU. — These  are  lUniost   iJl   mixtures   of  bodies 
-^I'intr  different  boiling-points.     Alnnjst  all  of  thcin  have  anti- 
pro|ierties,    and    many  of  them    coutain  a  more  8<jlid 
Client   known   as   a    *' camphor/'     Thus   thymol    is   the 
'^tnphor  of  oil  of  tbymoi  etc. ;  and  these  essential  oils  come 
"to  line  witli  palicylic  acid,  benzoic  acid,  hydrfKiuinone,  and  a 
"Jnd)er  of  otlier   bodies   used    as   antiseptics,   thnuigh   their 
utioushiji  to  the  great  arouiatic  series. 
The  oils  of  eucalyptus,  cloves,  thyinc,  cinnamon,  and  cassia 
^^>9  auiougst   those  most   frequently  made  use  of,   but  their 
^■"^ative  antiseptic  jujwers  are  not  fully  determined. 

Listerine  is  a  useful  and  ]ilcaHant  antiseptic,  benzoic  acid,  oil 

^^f  wintcrgrcen,  thymol,  and  boric  acid  being  its  chief  ingredieuis. 

Tables  of  the  relative  efhciencies  of  vttrious  antiseptics  will 

V»e  found  in  Miller's  "Micro-organisms  of  tiie  Mouth";  Imt,  as 

lae  justly  points  out,  too  much  reliance  must  not  for  pmctical 

lairfioscd  i>c  placed  on  those  tables,  as  some  of  the  liodies  iu 

vjacstion  wc  con  use  as  strong  as  A^-e  like,  whilst  others,  from 

their  {ioisonous  or  escharotic  properties,  we  can  only  use  in 

dilute  solutions. 

Nearly  evcrj*  operator  has  his  own  favourite  antiseptic,  and 
practical  exporienco  has  proved,  iu  dental  as  well  as  in  general 
Hurger}',  that  surgical  cleanliness  and  a  strict  carrying  out 
of  upenitions  upon  the  lines  of  aseptic  surgery  are  even  more 
important  than  the  choice  of  the  particular  imtiseptic. 
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But  whatever  antiseptic  be  ohoecii  in  the  esirly  treatuu 

of  nH>t  canalK,  it  is  aflvlRable  to  use  one  which  does  uot  strum 
cuagulate  proteid^,  lest  the  ciumlH  bccuine  blocked  by  shredk. 

It  will  often  happen  that,  in  order  to  obtuin  acceKs  to  t1 
puliM:hamber,  it  is  necessary  to  rlrill  throtigh   or  to  remoi 
a  fillinp,  an   openition   rendered  pftinful    by  the   tooth  licii 
exceedin]u:ly  tender  on  pressnre.     The  patient's  comfort  ni 
be  much  increased  by  a  study  of  the  direction  in  which 
tooth  bears  pressure  best,  and  still  more  by  fixing  the  loot 
This  may   bt*  expeditiously    done   by    the    use  of  a  piece 
ordinary  uiodeUing  couipositton,  such  aa  Stent's  or   Gudivi 
thifl  is  warmed,  pressed  up  round  the  tooth,  then  cooled  in 
water,  and,  when  cold  and  ri^id,  held  in  p<-)8ition  by  the  fin| 
of  the  left  hand.       Plaater-of- Paris,  contined  to  its   place 
spreading  It  on  one  side  of  a  slip  of  stout  paper,  may 
similarly  used. 

The  treatment  of  inflammation  of  the  alveolus  may 
veniently  be  couaidered  under  two  heads:  that   i»  which  th« 
is  already  a  tisttdous  opening  on  the  gum,  either  spoutanei 
or  obtainable  by  lancing ;  and  that  in  which  uo  such 
exists. 

In  the  first  state  of  things  a  cure  is  comparatively  quick 
easy,  for  potetit  u^'ents  can  be  employed  from  the  tii"st  without 
any  fear  of  lighting  up  a  violent  fresh  access  of  iutlunimati( 
As  soon  as  tlie  roots  have  been  well  cleansed  they  may 
tilleil  with  cr»;o»L»te  ;  this  may  be  done  by  means  of  introducii 
the  tube  of  a  hypodermic  syringe  a  little  way  up  them,  or 
paRsing  up  a  wick  of  cotton  copiously  ateeped  in  the  fluid. 

Then  the  emieavour  to  pump  this  creosote  out  through  tl 
end  of  the  root  should  be  made.    There  in,  so  far  jls  I  know,  no 
better  way  of  doing  this  than   by  placing  in  the  general  cavif 
of  decay  a  piece  of  tuxliuary  rubber  sold  for  vulcanising,  lai 
enough  to  fill  it  ;  pressure  is  made  upon  this  with  a  Jarge-endl 
iuHtrumeut,  u  tight  jvledget  of  paper  held  in  plugging  fort* 
answering  the  purjK>tie  very  well,  and.  the  pressure  being  ma 
in  a  succession  of  jerks,  the  piston  thus  formed  will  geuenil 
Buccecil  in  pumping  some  of  the  creosote  into  the  nbsceas 
out  upon  thu  gum  by  way  of  the  fistulous  o|>ening.     If  aevei 
drups  hnvo  been  successfully  forced  thi-ough,  the  root  can 
ly  closed  with  a  creosote  dressing  on  wool,  and  at  the  n* 
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visit  the  Hberess  will  hQ  found  ofleii  to  be  pmctically  well.  Suiat; 
]>nu:titioueni  eveu  fearlessly  fill  the  root  at  ouce  at  the  first 
sitting,  if  the  creosote  atreani  has  pasaeti  pretty  freely. 

F/iilure  ia  rare  when  the  whole  truuk  of  aiippuratiou  iu  thus 
per\*iou>s  ai'I  when  no  marked  improvement  fullowa  the  trent- 
meut  it  may  i)0  suspected  that  there  is  considonibleroughenni^; 
or  other  alteration  of  the  end  of  the  root,  and  that  success  it* 
nut  likely  in  the  long  run.  A  recent  abscess  almost  always 
yields  at  ouce  to  treatment,  but  au  old  one  generally  is  c<tm- 
plicated  by  alteration  of  the  root  or  of  the  superjacent  bone. 

Hydrojjjen  peroxide  may  be  uaed  in  the  same  way,  in  which 
case  fresh  fluid  mIiouM  be  punii)t'd  in  till  frothing,  from  tlie 
setting  free  of  oxygen,  no  longer  takes  place. 

Unless  the  root-canals  arc  large,  it  is  always  advantageous, 
in  case  of  old  uliacesses,  to  drill  them  out  freely  whenever  their 
direction  can  be  ascertained  tu  be  such  as  to  render  this  safe. 
It  Hcems  as  though  the  dentine,  long  souked  with  decomposing 
material,  was  not  easy  to  disinfect,  and  that  by  drilling  awuy 
the  imniodiiite  walls  of  tlie  canal,  we  rendered  it  more  easy  to 
cleanse  the  rest,  that  which  had  been  most  sodden  having  been 
got  rid  of. 

Some  dentists  huld  that  iu  all  cases  of  long-standing 
suppuration  the  enlargement  of  the  root  should  be  carried  to 
the  point  of  enlarging  the  apical  foramen,  and  drawing  blood 
in  so  tluing.  This  coimuends  itself  as  sensibly  though  most 
abscesses  can  be  cured  without  so  doing,  and  the  enlarged 
apical  foninien  may  sometimes  introduce  a  difficulty  in  the 
actual  filling  of  the  root  afterwards.  Unless,  therefore,  the 
wise  prove  obstinate,  it  will  suffice  to  freely  eidarge  the  root 
down  tu  within  a  short  distance  of  the  end,  and  to  allow  plenty 
of  time  between  the  dressings  after  the  active  tendency  ti> 
discharge  has  passed  by. 

When  the  tooth  hivs  become  quite  comfortable,  and  the  root- 
dresaiiig  comes  away  clean  after  remaining  in  the  to<^th  for 
some  days,  the  i-oot  may  be  closed  with  cotton  moistened  with 
eucalyptus  oil,  and  charged  with  at?  uiuch  iodoform  or  luiijhtlajl 
as  it  will  pick  up ;  the  cavity  then  having  been  thuroughly 
sealed,  it  should  be  left  for  ten  days  or  mure,  and  then  tlie 
root-dressings  again  examined. 

If  they  be  found  clean,  and  the  tooth  has  remained  quite 
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couifortftble,  a  permftnoat  filling  may  be  intrixiuced,  iis  there 
is  little  risk  of  at'ter-truuble  where  there  hua  been  a  tiatuloutj 
opening ;  neverthelesa,  some  oj^emtors  prefer  tlmt  woul  root- 
tiUinj^,  with  creosote,  or  iodoform,  sIkjuIcI  be  rutHineil  for  noidc 
mont)is.  This  latter  plan  should  be  adopted  if  the  opemtor, 
for  liny  reason,  Ima  misgivings  as  to  the  tootli  keeping  well. 

But  where  tliere  is  no  tistula  the  conditions  are  much  lebs 
favouriLbk',  The  two  essentiula  of  antiseptic  «ur;rery,  drainage 
and  the  destruction  of  all  septic  ugeuts,  aie  no  longer  attain- 
able with  certainty  ;  for  we  cannot  be  certain  that  our  anti- 
septic will  travel  freely  throughout  the  interior  of  the  abaccHS, 
nor  can  we  ousily  secure  the  speedy  draining  off  of  p\is  or 
eicndations ;  oonsefjuently,  we  must  go  to  work  very  much 
more  cautiously,  bearing  m  mind  that  every  time  that  the 
little  abscesK  sac  at  the  end  of  the  root  gets  distended  it  is 
retrogressing. 

Pumping  operations  would  bo  dangerous,  and  wc  must 
at  first  he  content  with  root -dressings  not  t^)  tightly  packed 
in.  (Camphorated  spirit  is  useful  ;  and  if  tliere  l»e  some 
little  weeping  of  discharge  into  the  tooth,  dry  ro<jt-dressiug8 
are  to  be  preferred,  as  the  wool  is  then  capable  of  sopping 
some  of  it  \ip.  For  such  an  appliciition  iodofonn  or  hydro- 
naplitbol  on  a  wisp  of  dry  wool,  or  a  few  crvstals  of  thymol,  do 
very  well,  or  the  wisp  of  wool  may  be  dipi»ed  in  eamphnrated 
spirit,  and  the  spirit  allowed  to  evaporate  fmm  it,  or  again  it 
may  be  di])ped  in  sublimate  solution  »nd  dried. 

Local  bleeding  frequently  fails  to  afford  relief  in  iutlamm*- 
tion  of  the  pnlp  ;  but  when  the  deiitnl  periosteum  l>econ»es  the 
seat  of  disease,  the  abstraction  of  l)lo()d  is  a  [K)werful  remedy. 
One  or  two  leeches  may  be  applied  by  the  help  of  a  leech-tube 
to  the  gum,  opposite  the  cud  uf  the  i-oot  of  the  affected  tootli, 
and  in  connection  with  the  local  bleeding  an  aperient  may  be 
given. 

The  gimi  over  the  affected  tooth  should  be  strongly  and 
repeatedly  painte<l  with  tiuctvire  of  iodine,  and  Fleming's 
tincture  of  aconite  may  be  advantjigeously  applied,  though 
caution  is  required  in  using  so  potent  a  drug  in  the  mouth. 
If  the  inriammatory  action  baa  gone  on  for  a  day  or  two,  it  is 
probable  that  suppuration  cannot  lie  avoided,  especially  if  the 
n/fectioD  has  spread  to  the  gum. 
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If  gretit  tendeniew  exists,  or  Arises  rlnrtng  the  trentmeut, 
the  tooth  ishould  l>o  left  almoitt  or  quite  open,  uo  guiu-rcains 
being  uae<i  nn  the  u'ih>1,  which  should  he  moisteued  with 
cnmphonited  spirit  outy.  In  some  cases  the  patient  mnj 
advantHgeously  dress  the  tooth  for  lumself,  for  a  time,  with 
wool  dipped  in  conii>ound  tincture  of  Ijcnzoin,  which  hus  anti- 
septic pro|>ertie3,  but  docs  not  make  the  woul  dressing  very 
tinn  ;  in  snch  a  case  the  roots  are,  of  coui-se,  left  without 
^irossin^. 

]  have  fotind  it  a  good  plan  in  the  treatment  of  very 
tender  discharging  teeth,  irrespective  of  the  ^juestion  of 
ultimately  tilling  the  roots  or  not,  to  leave  a  j»erforation  in  the 
side  of  the  tooth,  the  pulp-chamber  having  been  Hlled  loosely 
with  crystals  of  thymol,  whilst  the  main  cavity  is  closed  with 
a  light  sandnrach  dressing  or  with  gutta-percha ;  drainage  is 
then  j>osaible  at  the  snme  time  that  the  interior  of  the  tooth 
is  prevented  from  ever  becoming  foid,  ^as  long  as  the  thymol 
lasts,  which,  from  its  sparing  solubility,  is  a  long  time. 

1  believe  that  in  a  tooth  su  dealt  with  the  abscess  sac  shrinks 
down  upon  the  a])ex  of  the  root,  and  its  subsetiuent  treatment 
for  njot  tilling,  after  the  lapse  of  a  month  or  more,  become* 
■comparatively  short  and  easy. 

It  is  quite  possible  that  the  coats  of  an  abscess  situated  in 
the  dilated  ulveolus  may  embrace  the  necrosed  but  aseptic 
extremity  of  the  rt>ot^  and  cease  to  secrete;  in  which  case  the 
gum  would  heal  ]>erfectly,  leaving  the  end  of  tlie  tooth  in  a 
similar  position  to  that  of  an  encysted  foreign  body.  It  does 
not  seem  likely,  li  pt'ion\  that  organic  uniou  woidd  again  take 
place  between  the  periosteum  and  the  cementum  when  they 
had  l>een  lung  separated  by  pus. 

The  opemtiou  termed  immediate  root-tilling  has  been  strongly 
ndvocated  by  some  writei-s.  In  this  mode  of  treatment  the 
tooth  is  fi*eely  opened  up,  its  root  canals  freely  enlarged, 
<:leansod,  au'l  disinfected,  and  a  perraaueut  and,  in  m<*Bt  cases, 
an  irremovable  root-filling  inserted  at  the  same  sitting,  even 
thougli  there  be  no  Hstulons  vent  on  the  gimi. 

For  this  it  is  claimetl  that  the  tooth  once  clcaused  can 
no  longer  be  a  source  of  irrit4Uion,  and  that  if  any  socket 
trouble  supervenes  it  can  be  treated  from  without. 

^o  doubt  this  treatment  is  ofteu  quite  successful,  and  ill- 
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aequeucea  are  of  less  frequent  oeewrewoe  than  might  iu^^ 
II  e^tpected,  seeiu;!.'  that  in  any  case  the  clxHUifectiuu  gow**^ 
>li  bcyoud  tbe  apical  foramen  with  any  ct*?gree  of  cvrL*i»*T' 
hi  die  other  liatid,  it  ueeda  to  be  practtsed  with  cnutiou^  «*■* 
iuve   myaelf  chiiuced    U»   witiw&s    tbe    loss   of  tocth  tW-'*** 
«otftble  aDd  violent  iutiaommtion,  which  could  jfrvsnuiiitt?^? 
B  beeti  saved  by  el  moro  slow  and  ouutious  tnalmeut.     ^^^ 
ttin^  up  the  teeth,  the  root-fiUiug  waa  found  to  hnvi?  brf*''^ 
feet  aud  absuhitcly  free  fi-om  any  tiiiiit — two  nf  thr 
IQ  from  the  hHtid»  of  a  very  strong  advix^jitA?  of  X\w  tnt'ih-* 
,   a   very  thorouj^di    operator.       In    these   cuae*   no   dou 
iction  had   passed  beyond  the  upical    foramen,   hcncw  tl 
oward  results. 

Vnothcr  point  whidi   weakens  tho  advocacy  of  !foni«  td- 
*miiiGnd   immediiitc  root'-tilling  la  tluit  they,  on  their  oi 
wiug,   hiive  had  sutb  a  phenomenally  hvr(»e  prnportion 
ure»  in  teeth  whidi  have  beeti  dressed  in  the  nsiud  wur. 
f  in  treating  it  tooth  which  htis  nu  fiistuUi  over  its  rtt-t  w- 

to  avert  supjjurationj  or  to  reducu  the  inllauuuation,  w* 
at  then  do  wh^it  we  cnn  to  relieve  tho  pain  nnd  t<»  Pedu< 

diseiiae  to  a  atnto  of  pjusiive  gumlfoii  Whuii  th<?ru  itf 
^on  to  believe  that  pus  has  not  been  foi'iiied»  a  leech  nmy  hn* 
ilied  to  the  gum,  and  aperientH  ^vcn ;  but  should  you  find 
iroumscribed  swelling  over  the  tooth,  it  it*  pretty  cortftm 
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This  Operation  would  be  mure  generally  uvailiible  were  it 
possible  to  always  hit  the  right  spot ;  it  is  of  little  uae  in  the 
ciuse  of  upper  molars  on  tliis  nccouut.  T  Imvo  !>ecu  consulted 
abont  such  a  case  in  which  a  drill  hiwl  Ueeii  broken  off  and  left 
in  the  Ijone  ;  no  ill-results  ensued  whilst  the  }>atient  remained 
under  ol«ervation. 

I  think  it  may  be  said  that  as  a  general  rule  all  acute  and 
recent  abaceKs  irt  amenable  to  treatment,  but  that  more  un- 
certainty pertHins  to  old  and  recurrent  infliuumatiou,  leaving 
]trobably  a  condition  short  of  health  in  the  interval  of  the 
attacks. 

When  the  tooth  has  ceased  to  bo  painful  there  comet  the 
i]uestion  of  the  choice  of  materiid  for  tilling  the  i*oots,  aud 
this  will  pai-tly  be  detennined  by  the  de^ee  of  confidence 
which  can  be  felt  in  the  completeness  of  the  cure  ;  thus  a  front 
tooth  suffering  from  it:^  first  al)«icess  and  cured  so  cuu)pletely 
that  a  wool  dressing  left  in  it  for  a  week  is  al^olutely  clean 
when  withdrawn,  may  be  closed  up  with  but  little  fear  that  the 
root.-fiUitig  will  have  to  l»e  withdrawn  agaii»,  and  fragments 
of  wool  and  fluid  zinc  oxychloride,  gold,  tin,  slow-setting  zinc 
oj[y|>ho8pliate,  or  any  pennanent  root-tilling  that  the  particular 
operator  may  select,  may  Ite  employed. 

But  the  case  is  diilerent  with  many-rooted  t«eth,  the  canals 
of  which  it  may  be  impossible  to  completely  till  :  so  also 
if  the  tooth  has  bad  several  abscesses  before,  or  if  it  remain 
a  little  tender  after  all  discharge  has  ceased  ;  in  such  casc6 
the  introduction  of  anything  which  winuot  be  got  out  again 
will  expuse  the  patient  to  the  risk  of  much  pain,  and  may  even 
involve  the  loss  of  the  tooth.  It  will  then  be  safer  to  fill 
the  roots  with  wool  moistened  with  creosote,  with  eucalyptus 
oil  and  iodoform,  or  imphthol,  or  with  panitlin  wax,  and  the 
rest  of  the  cavity  with  gutta-percha,  till  such  time  as  reasonable 
security  tor  its  (piiet  l>ehaviour  has  been  attained. 

The  roots  should  in  any  case  be  very  thoroughly  dried  before 
filling  them;  absolute  alcohol  shoidd  be  used,  dried  out,  and  the 
hot-air  syringe  employed.  A  very  hot  wire  passed  up  the  roots 
is  useful  for  this  purpose,  as  well  as  assisting  the  sterilisation 
of  the  roots. 

Very  finiall  canals  which,  owing  to  their  being  tottuous, 
coiniot   l>e   reamed    out,   must    1*6    left    unfilled    after    such 
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disinfection  as  ii.  practicable ;  it  is  admntagootts  to  leave  a 
l^'re  in  them,  so  as  to  minimise  the  vacant  space  left,  if  it  caa 
•e  introduced.      If  their  capacity  is  very  small,  they  rarely 

give  trouble. 

''irye  percentage  of  success  can  he  obtained  by  care  in  the 
treatment  of  fiend  teeth,  but  some  failures,  from  cuusch  out 
of  the  operator's  control,  will  of  course  occur.  And  it  will 
sometimes  happen  that  it  is  not  feasible  to  t-loae  tlio  roots 
tij^Utly  liuring  the  time  iit  disposal  for  treatment,  or  even  after 
protracted  treatment,  and  it  becomes  necessary  cither  to  sacrifice 
the  tt)oth  or  to  have  recourse  to  the  confessedly  unsatisfactory 
Cftnrse  of  leaving  a  perforation  through  which  a  small  qimntity 
<jf  discharge  can  make  its  escape. 

U  such  teeth  were  pouring  out  a  material  bulk  of  discharge, 
so  iw  to  taint  the  breath,  they  would  be  botttT  out,  but  that  is 
by  no  means  ncceKsarily  the  case,  and  with  the  observance  of 
proper  precjuitions  they  may  often  do  service  for  years  and  be 
perfectly  unobjectionable. 

But  there  should  never  be  any  large  reservoir  in  tlie  interior 
of  the  tooth  left  in  which  mutter  can  acciuaulate,  and  a  two- 
rooted  tooth,  such  as  a  lower  molar,  is  best  dealt  with  by  flUinfi^ 
the  body  of  the  pulp-cavity  and  making  separate  perforatiouis 
into  each  root  canal  Just  }k?1ow  the  eiigo  of  the  giun.  The 
difficulties  whit.h  ]»ertain  to  the  management  of  the  particular 
cavity  nuist  be  left  to  the  ingenuity  of  the  operat^tr,  always 
bearing  in  mind  thiit  the  minimtim  of  space  should  he  left 
in  the  interior  of  the  tooth:  this  opomtion  is  termed 
Uhizodonti'0|)y. 

As  much  of  some  somewhat  insoluble  antiseptio  should  bo 
left  in  the  canals  as  is  practicable  without  closing  them  up 
tightly.  Thymol  crushed  into  the  oritices  of  the  cjumls  servo 
this  puri)030  as  well  m  anything,  and  its  taste  is  nuobjectionable, 
which  cannot  he  said  of  ioiloform. 

Other  methods  or  treatment  applicable  to  teeth,  the  roots 
of  which,  for  some  reason,  cannot  be  satisfactorily  filled,  Imvp 
been  prnposal.  Thus  Mr.  ('olemnn  lias  proposed  to  treat  teeth, 
the  roots  of  which  could  not  safely  V»e  filled,  by  placing  a  little 
dist;mce  up  the  root  a  small  i)ledget  of  dry  wool,  carrying  a 
trace  of  arsenious  acid  ;  it  is  his  belief  that,  owing  to  the  very 
;»owerfid  antiseptic  action  of  this  bo<ly,  any  weeping  into  th« 
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rnot  vuiikl  ^»e  converted  into  an  innocuous  nscptic  maag,  und 
llittt  th«  tooth  thougli  tightly  sealwl  will  reniiiin  comfortable  ; 
*ii»  vwQ  ciperience  h**  stutes  to  be  in  favour  of  tiiis  metho*!  of 
rr»jitrut?nt  in  a  certain  cla-ss  of  cases.  1  have  not  a  sufficient 
•^tperieiu'e  of  lua  j>liui  tu  enahlu  me  to  f*uy  whether  tlie  ilistruat 
■■^th  ithich  one  would  uatunJJy  regai'd  the  leaving  of  so  potent 
*  djug  for  iin  indefinite  time  within  a  tooth  is  or  ia  not  well 
'wiindc*!.  Mn  McAdmn  has  also  uiu<le  use  of  arsenic  as  n 
tt»wiicBnieiit  for  tivating  routs,  but  in  a  somewhat  different 
''**>«icr;  he  employed  a  dilute  sohition  on  cotton- wool,  but 
*****  aliandnned  it. 

An<i   I)r.   Miller,  having   fouml    by  experiment  out  of  the 

'*^outh  (on  the  ]»ulp  of  calves*  teeth)  that  mercuric  chloride 

,^*il<l  tmvel  thruugh  and  sterilise  the  whole  length  of  the  )iulp, 

pruposod  to  lay  over  the  oritices  of  the  pulp  canal,  without 

lOvintf  the  pulp  from  them,  a  little  of  thia  salt  in  the  solid 

t-^.     About  Due-eiirhth  of  a  ^^min  would  be  a  Huthcient  amount 

'*"     tihe  whole  pulp,  and  Dr.  Baker  (Britiah  Dental  Associatiou 

'*^*'»*ual,  1M94)  has  met  with  considerable  succesa  in  its  une. 

»  here  is  much  difference  in  the  degree  of  toleration  which 

**c?corded  to  dead  teeth  in  tlifferent  individnala,  there  being 

^<»il  many  |>er8on»  in   whoni  dead  teeth  are  never  quite 

fortiible  for  long  at  a  time,  no  matter  how  successfully  the 

^Xa  have  been  filled.     And  there  are  others  in  whose  mouths 

i|  teeth  seem  to  be  as  serviceable  as  living  onus,  or  nearly  so. 

-^iid  afYcr  the  long  continuance  of  an  abscess  it  will  some- 

*^*ea  happen  that  there  remains  an  opening  through  the  gum 

acme  HiicG,  through  which  the  roughene<l  end  of  the  root  can 

sc*?n  and  felt.ticting  us  an  irrltint  und  keeping  up  discharge. 

ts  Ik  gorvl  plan  tu  cut  off  the  end  of  the  rxit  in  this  case, 

,    ^<l  this  can  easily  be  done  by  running  a  small  drill  three  or 

'^Xxt  times  through  it,  and  then  breaking  or  cutting  it  off  with 

*lr  cnttMig  {iliers.     The  eml  should  be  suuKithed  with  n  burr, 

\\\  tlie  dischai-ge  wilt  often  cease  anrl  the  gum  shrink  down 

^^|M)a  it  again. 

It  has  already  been  mentioned  that  there  are  some  conditions 

^^f  iho  root  which  preclude  the  pf>s8ibility  of  satisfactory  restilts 

*'kr  the  ordinary  modes  of  treatment,  and  that  these  cundition* 

c^AQiiot  always  be  recognis'.Ml  l>eforehaud,  aniongst  them  being 

sUterations  of  the  end  of  the  root  by  absorption,  or  what  often 
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goes  hand  in  huud  with  absorption,  iiregrulnr  dqxisiHous  upon 
it  of  lowly  organised  cenientiim.  When  treatment  faithfully 
cnrrtcd  out  for  an  adequate  length  of  time  hiu4  ftuled,  there  is 
nothing  left  save  extraction  of  the  tooth,  when  it  will  ustially 
1)6  found  that  in  place  of  the  exceedin;ily  thin  healthy  alveolo- 
dentol  periosteum  them  is  ii  thick  spongy  nienibnine,  here  and 
there  breaking  down  into  pus,  but  it  will  very  frequently  l>e 
the  case  that  thi^  unhealthy  mombnuic  i»  almost  conBned  to 
the  neighliourhood  of  the  iipex,  and  to  meet  this  the  operation 
tif  replantation  hiis  been  proposed. 

It  is  well  known  that  a  healthy  tiKith  knocked  out  and 
immediately  replaced  will,  in  a  large  majority  of  caseH,  re-uuitet 
and  this  even  when  it  has  Iteen  some  time  out  of  the  mouth ; 
hut  Ruch  teeth  are  liable  to  subsequent  ftbuceftses,  owing  to  the 
decomposition  of  their  dead  nei-ves.  Mr,  Coleman  {})  and 
Dr.  Mngitot  met  with  f»ome  considenible  snccesa  by  remtiving 
u1>flcessod  teeth,  scraping  oft*  the  tliiokent-d  periosteum  from 
their  ends,  and  sometimes  cutting  off  a  little  of  the  apex  also, 
and  then  replacing  them  without  taking  any  notice  of  the  pulp- 
cavities  ;  drainage  was  in  some  instances  secured  by  making  an 
opening  through  the  alveolus  opposite  to  the  end  of  the  root. 

But  it  is  obvious  that  to  give  the  touth  the  best  possible 
chance  it  is  necessary  to  till  the  root,  and  this  can  generally  l>e 
done  with  great  eiise  through  the  enlarged  ajtioal  foramen,  core 
being  taken  to  hold  the  tootli  in  u  mipkin  moistened  with  weak 
carlwlised  water,  so  hh  to  avoid,  in  so  far  its  it  is  possible,  injury 
to  the  ivdherent  i>ortion8  of  the  membrane. 

The  operation  is  only  to  be  regarde<l  at  present  as  a  last 
resort.,  which  may  he  tried  with  a  valuable  tooth  near  the  front 
of  the  mouth  when  the  itlternative  is  its  entire  loss ;  1  have, 
in  a  few  iuBtances,  succee^led  in  thus  »aving  front  teeth  and 
bicuspids,  the  abscesses  tipou  which  ci>uld  nf)t  ho  got  to  heal 
otherwise:  but  it  is  seldom  that  milder  treatment  does  fail 
with  such  teeth,  and  in  oacli  instance  it  a|ii>eareti  to  l*e  due  to 
the  rugged  state  of  the  apices,  which  were  cut  oil'  before  tlie 
replantation. 

There  are  a  g(XMl  many  pitfalls  in  the  way  of  success  in 
replantation,   one    being    that    a    tooth    which    has    been   an 

(>)  Tram.  Odont.  Soo.,  1S69;  and  Traa*.  International  Medics!  Coiutchl 
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ftppar«Dt  complete  success  will,  iifler  a  few  mouths  or  a  year 
l)«  fniinH  to  1)ecotiiti  loose,  and  when  it  is  removeil  its  root 
■"ill  U?  fouud  to  have  been  in  great  part  nbtjorlnjii. 

It  is  iiften  a  matter  of  dilHcuIty  to  get  the  tooth  buck  into 

^tt«  itocket-,  and  on  this  account  it  is  sometimes  uecesstiry  tu 

>lmrtcn  the  root ;  its  replacement  will  occjisionally  require  a 

1  tjf  fyrce,  and  will  give  a  good  deal  of  pain,  so  that 

-  an    anie.sthetic  will    be   as   much   retjuircd    for   its 

^piacement  as  for  its  origiuul  extmction. 

A  refinement  of  the  process  was  pntposed  and  to  some  extent 

tctiatd    by    Mr.   Kinlay   Thompson,  which  consisted  in  the 

Fro.  189.  (') 


ion  of  a  minute  gold  tube  passing  up  through  one  or 
re  of  the  roots  to  the  surface  of  the  filling  to  serve  for 
"^unage,  this  tube  being  ultimately  closed  by  a  gold  wire,  as 
On  as  it  seeme<l  to  he  safe  to  do  so ;  to  meet  the  tendency  to 
fcbor]}tion  of  the  end  of  the  root,  this  w;ia  covered  by  a  cap 
thin  gold  chicly  burnished  down  upon  it. 
All  this  involved  lengthy  manipulations  out  of  the  mouth, 
id  the  results  of  the  operation  were  not  good  enough  t<"i 
ake  it  take  a  place  amongst  recognised  methods  of  ])ractice. 
ppeuded  is  a  figure  of  a  t4X>th  so  trcuted,  which  was  never 
Mnfortable,  and  after  a  year  and  a  few  mouths  was  tolerated 
hfuger  by  the  patient.  It  will  be  seen  that  a  very  con- 
dcrabte  amount  of  absorption  luul  gone  on  in  many  places, 

i}\  TiHjih  which  bad  h«en  capped,  a  tube  inserted,  and  the  ctritj  flUed 
titli  fiilil  prior  to  reptnutiitiou.  I  UU  bdebtod  to  Mr,  N.  StereiuuD  for 
"  «•  luiin  it(  thu  »iM'cnnt?n. 
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this  lieing  an  index  of  the  chronic  irritation  which  had  never 
l»een  long  absent  after  tiie  completion  of  the  operation  ;  thui* 
the  capping  of  the  ends  of  the  tooth  with  gold  proved  a  com- 
plete* failure  so  far  n^  preventing  absorption  went. 

All  things  couHtdci*ed,  tlien,  reph\ntatiua  occupiea  no  useful 
place  amongst  the  resources  of  tiie  dentiHt,  but  there  are  just 
11  few  teeth  which  may  be  saved  hy  its  means  for  a  time  beyond 
that  at  which  thoy  would  otherwise  have  l>een  tost.  And 
d  fot-tion  it  is  not  to  be  recommended  as  a  frequent  line  of 
treatment,  as  some  have  propose*!  ;  it  having  even  l)een 
practiced  in  lieu  of  devitalising  the  pulp  by  ordinary  means. 
A  good  many  teeth  were  thus  treated  in  Loudon  some  years 
ii;jjo  by  an  American  pnictitioner,  who  may  liave  remained 
under  the  impression  that  his  success  was  jrreater  than  it  really 
was,  tis  he  hail  left  Loudon  before  these  teeth  began  to  loosen 
ugiiin  in  considerable  numlwrs,  wliich  tliey  did  within  a  year 
or  two.  A  replanted  tooth  seldom  needs  any  support  beyond 
that  which  can  be  obtained  by  ligaturing  it  to  its  neighbours, 
and  often  even  this  is  not  necessary. 

Mitscherlich  tnAnsjilanted  a  tooth  in  a  dog,  and  al^er  six 
weeks'  examined  it ;  of  the  periosteum  a  good  deal  was  g<tne, 
hut  the  toiith  had  been  absorbe<i  in  places,  and  calciHcation  of 
the  osteoclasts  hml  tiken  place,  holding  the  UmuXU  very  firmly, 
as  they  were  oontiniions  with  the  bone  of  the  alveolus.  The 
tooth  Wfvs  thus  held  in  Urgely  by  bone,  with  little  or  no  inter- 
vening soft  tissue,  and  an  ivory  ]K.'g  might  be  held  in  iu  the 
bame  way. 

It  occasionally  happens  that  nature  seta  up  a  very  cner^tic 
process  by  way  of  getting  rid  of  a  tooth  which  has  become  a 
Hource  of  irritatiou,  and  its  r(M»ts  are  eaten  away  like  those  of 
a  temporarj^  tiioth.  Thus  Fig.  190  represents  a  tooth  tbo 
pulp  of  which  had  been  destroyed  with  arsenic,  and  a  geld 
filling  insert^  without  the  pulp-cavity  haviug  been  cleared 
of  its  contents  ;  the  dniwing  wan  made  from  the  specimen 
which  was  shown  to  me  by  Dr.  Hawes,  of  Hoston,  Mass. 

But  occasionally  the  same  sort  of  tiling  will  happen  without 
any  obviotis  provocation,  as  is  exemplified  by  the  specimen  here 
figured,  which  I  found  in  the  Museum  of  the  Ckhmtological 
Society,  with  no  history  attached  to  it.  The  crowTi  of  the 
t».»oth  is  ipiite  intact,  but  the  root  is  deeply  excavated,  and  the 


tSFLAMMATWX  OF  THE  ALVEOLAR  PEniOSTEUM.     433 

|>«i]p-c»vitj  oontoiiiB  n  )nrge  mnss  of  Hocondnry  dentine  which 
Bft  coatinuona  with  the  Qorina]  dentine  where  it  touchc»  it ;  it  ia 
rm^Ktsftible  to  say  at  what  ix>riod  tliis  mass  wa8  formed,  whether 
Jvfore  or  after  the  root  had  been  attacked  hy  absorption  from 
without,  thougb  it  would  seem  pn)bablG  that  it  was  an  attempt 
Uie  part  of  the  pnlp  to  defend  itself,  as  it  exactly  corresponds 
a  deep  excavation  on  the  oxitside  of  the  tooth. 
Tlie  exterior  of  the  root  prcHonttt  an  excellent  example  of 
'>*vi  uliernation  of  absorption  and  depiisition  which  is  ao 
*mnion  where  irritation  has  long  existed. 


Fia.   191,  (•) 


Pio.  190.  (I) 


A  somewhat  similar  result  may  follow  on  the  expoetire  of  the 

"I'tilp  by  the  wetiring  down  of  the  dentine  until  the  pulp  lias 

■«><*en    i|inte  or  nearly  exposed.     In   the  bunian  subject  relief 

•ill   have   been  sought  before   things  Imvc  gone  on  to  their 

ultimate  ^^eipiel :  but  in  the  lower  animals  instjinceK  are  now  and 

beu  mot  with  to  which  a  luug  time  has  elapsed  without  the 

vtb  being  abed,  as  is  exemplified  in  the  teeth  of  a  grampus 

in  the  Oxford  Museum,  in  which,  owing  apparently  to  a  twist 

iu  tbc  jaw»,  all  the  teeth  of  one  side  in  pliicu  of  in teniigi tilting 

«ame  to  be  exposed  to  destructive  attrition,  witli  the  result  that 

their  implanted  portions  were  enlarged  and   absorbed  in  an 

extraordinary  Wfly('^). 

^  Dr.  Tlfiwe*"  «pecimra. 

S|>ecinien    from    Museum    of    Odontological   Society ;    a,    iecoodoiy 
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Far  ttgtire  \e«  Tnutt.  iJdont.  Societ}-,  1872*3. 
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Ad  account  of  roplaiitatiou  which  did  nut  mention  trana- 
plantation  would  l>i.^  iucomplet^^,  Hltliough  thitj  Intter  has  not 
as  yet  very  much  procticiU  utility.  The  ( Montolojrical  Society 
18  Ibrtunate  in  iwxHsessing  a  oftricfttun?  executed  in  1 787  by 
Uowlandson,  which  is  reprodiiceil  in  black  and  white  in  the 
Transactions  for  1874.  It  repreBents  a  hne  lady  of  fiishiou  seated 
by  the  side  of  a  street  arab,  whose  tooth  she  is  to  have  trans- 
planted into  her  own  muuth  ;  she  rej^urds  him  with  .disgiist, 
whilst  in  the  hackgi-ouud  is  a  ^'eiitlcman  for  whom  the  opemtiuii 
has  been  couipleted»  and  who  in  kK>kiiig  at  liiu  mouth  in  a  glass 
with  nnioh  satisfaction  ;  a  child  is  goin^  out  of  the  4loor  with 
her  Jmnd  to  her  face,  and  a  piece  of  coin  in  her  hand,  whilst 
on  the  door  is  the  inscription,  '*  mr^t  mone>*  for  living  teeth." 

The  caricature  tells  the  whole  tale,  whilst  more  detniled 
accounts  are  to  be  found  in  the  fmges  of  John  Hunter.  A 
fierce  attack  was  made  upon  Hunter  after  his  death,  and 
perhajis  before,  on  this  ground,  it  Iwing  said  that  he  had 
communicated  syphilis  to  sevens!  [loraons  by  means  of  trans- 
planting teeth,  though  it  is  douhtful  whether  he  actually 
performed  the  operations  himself. 

The  fact  that  it  fell  under  the  satire  of  a  popular  caricaturist, 
would  aoem  to  indicdte  that  for  a  time  at  least  it  was  practised 
with  some  frequency  ;  but  a  study  of  contemporary  literature 
shows  that  in  nH.titwua  on  the  wane,  and  in  IXlOit  is  spoken 
of  as  consigned  to  oblivion  ;  because,  when  it'aucceedcd  at  all, 
the  transplanted  tooth  remained  in  only  for  a  few  years,  and 
there  appeared  to  be  good  gr<iutids  for  the  belief  that  syphilis 
really  was  transmitted  in  some  cases.  Those  who  are  interested 
in  the  matter  will  find  some  details  in  the  Trans.  Odont.  Soc, 
referred  to  above. 

The  teeth  so  rephuifced,  however,  are  apt  to  become  loose 
after  a  time,  sometimes  from  absoqrtiun  of  the  root,  sometimes 
without  absorption.  iJr.  Younger  has  some  cases  of  replantation 
which  remain  successful  after  nine  years,  and  Dr.  Louis  Jack 
bus  recently  published  ('*Co8mo8,"  1896)  four  cases:  one 
successful  for  four  years,  then  lost  by  loosening ;  a  second 
good  for  one  year ;  a  third  good  for  one  year  (splint  woni  for 
four  mouths) ;  a  fuurtli  failed  in  eleven  months.  Dr.  Jack*a 
transplantations  give  the  following  record.  One  successful 
(done  four  years  ago),  in  which  the  alveolus  was  deej>6ned  ; 


IXFIAMMATWN  OF  THE  ALVEOLAn  PERWSTErU.     435 


two  successful  after  one  year  (spliut  worn  eight  moutlis),  and 
two  immediate  failures.  Hia  three  replaiitatiomi  gave  one 
failuro,  und  two  siiccessfiLl  nt  eud  of  a  year  (splint  worn  six 
uioiitha).  Or.  Amiedo  (Inteni.  Med.  Congress,  1804)  recom- 
mends a  slight  decalcification  of  the  apex  of  the  inserted 
tooth. 

The  transplantation  of  teeth  has  also  been  to  a  email 
extent  successfully  practised  in  cases  of  irregularity  where 
canines  nnd  incisors  were  tmuspused. 

A  further  development  of  the  same  idea  has  been  practisetl, 
I  think  first  by  Pr.  Youn^rerj  of  San  Francisco;  teeth  have 
been  iujplanted,  i*ot  in  the  sockets  vacated  l»y  damaged  teeth 
extracted  at  the  siime  time,  but  in  sockets  made  hy  drills  and 
hut's  in  the  solid  bone  of  the  alveolus,  so  that  there  wa» 
nu  periosteum  in  the  sockets.  Some  measure  of  success  has 
attended  this  treatment ;  in  ({uite  a  considerable  pro{tortion 
of  cases  union  takes  place,  but  exactly  how  it  is  etfected  is 
not  certaitdy  kno^-n — possibly  by  the  excavation  of  absorjttion 
spaces  in  the  roots,  which  aubse^iuently  Hi)  by  the  calcification 
of  tlio  osteoclasts.  Of  course  the  tooth  requires  protection  from 
movement  and  dislodgment  for  a  time.  'I'he  forcfroiiig  data  are 
given  l>ecau80  there  may  be  a  future  for  these  operations,  which 
of  course  must  be  conducted  with  every  aseptic  precaution, 
hut  at  ])re8ent  they  remain  rather  as  curiosities  of  practice 
than  as  a  part  of  the  every-day  resources  of  the  dentist. 

Chfonic  Inflammation  of  the  Dental  Perirjttteway  limited  to  the 
alveolar  membrane  of  one  or  two  teeth,  excepting  in  the  extent, 
%nd  de[>endence  upon  a  local  cause,  resembles  in  character  that 
form  of  disease  which  has  been  descritied  under  the  head  of 
general  inttammation  of  the  alveolar  periosteum. 

After  a  case  has  passed  through  its  earlier  stages,  there  is 
some  difficulty  in  determining  whether  the  malady  originate*! 
in  the  gum  or  in  the  periosteum.  At  the  outset  the  margin 
of  the  gum  exhibits  increased  vascularity,  becomes  slightly 
thickenei],  and  bleeds  readily.  If  allowed  to  run  its  course 
unintermpte<lly,  the  inflammation  passes  from  ttie  tissues 
about  the  neck  of  the  tooth  towards  those  wiiich  surround 
the  root.  The  tooth  becomes  loose,  the  edge  of  the  alveolus 
disappears,  and  the  gum  sinks  down.  By  slow  degrees  the 
tooth   loses   its   implantation   and   falls   out.      Generally  the 
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it'EiKi'  \n  iLttLnniccl  wirli  Imt  little  paiii,  excepting  sucK  a»      ^ 
[ikIhi^lmI  l)y  forci?  npplied  to  the  looaetied  tootli, 
TliJM  will  i^oijR'tiiiie^i  ln\p|}en  with  teeth  the  roots  of  whr'^'^ 


ve   lit'eii   .siiccoaHifiUlv   filled,  luul  the   loss   of  teeth  in  og"' 
i|)lo,   in   \vln)iii    tliL^ro   is   im  suppurative  condition  preset:^ 
i]ii.'urs  U*  he  «1ne  U>  Tronic  audi  condition- 

AtOiHi^-^  tln^  t':nises  which  eicite  ohrouic  infiamm&tion  of  tl 
[iitiil  ]>Lno.stL'iiiii  iiiDv  lie  cuutnerated  the  coUection  of 
jli^^'itiu'L'  Jibniit   tlic  ncL'k   uf  a  tooth,   or  pressure  applied 
(jlilbjuc:"  liiroctiuii  hy  iui  iinfngoniatic  tooth, 

T/h^  tvi'ttfmf*ut  will  (io]icnd  upon  the  uatiire  of  the  eicitiJ 
\\\:ii.\     If  31  lui'sd  Lsiuse  he  dfteeted,  its  removal  must  be  t' 
[si   step  ill   the  troatiiicnt  :    afterwards  astringenta,  such 
jtiuiu,  ;i[»pliud  t^i  tliu'  ifmii:^,  will  assist  in  restoring  the  pai 
fi  iiu^iL*   fit'ahhy  cuudition.      In  patients  of  advanced  (ig« 
i:\tiiiriit    jiV'iiliRL'S  but  teiuporarj^   relief,  more   especially  i  ^^ 

V   autjt;,'unisiii    of  tlie   u|jper  loid  lower  teeth   is  disturbed*""^ 
the   losri    nf  lui    iiuportant  member   of  cither  series.       Bu^ 

t\\i\A   it   hi.'   (iJiunl   thiit  an  elonj^ted  or   displaced   tooth  i^ 

ifuiilv    ftined    upon   its   iintagouist,    or  upon    an    adjoining 
|f>t[ij  iiud  i.-i  thus  iiKluciiiLT  diaeitae  in  the  socket  of  tho  latter,. 
If  utt'i'inUr  must  liL'  alioriuiied  hy  the  file  Or  removed. 

In    tin-    fore>^i>iu^'   ^oi^tiou    it    has   been    assumed    that  the 

l;injii];it!H'V  Eu-ni>ij  has  uxti'iiiled  over  the  whole  circumference 
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Wben  there  are  three  crownlees  rootH  lu  a  row,  and  the 
periotit^um  of  one  only  the  subject  of  chronic  ioflamniation 
about  the  end,  it  Ib  extremely  difficult,  if  not  impossible,  to 
detect  the  offender,  uulcsa  revealed  by  tendeniesa  on  prcRsure, 
or  the  margin  of  the  gum  is  encircle<l  with  a  red  line,  neither 
of  which  symptoms  are  constant. 

The  alveolo-dental  membrane  sometimes  passes  into  u 
thickened,  spongy  condition.  This  bulbous  state  of  the  dental 
memltrane  (often  tenued  fungous)  is  occasionally  found  iu 
connection  with  dental  exostosis,  and  sometimes  with  necrosis  ; 
but  in  the  latter  case  the  disease  is  disposed  to  become  active, 
and  to  end  in  alveolar  abscess. 

There  is  but  one  method  of  treatment — the  affected  tooth 
■hould  be  removed. 

When  a  patient  suffering  pain  in  the  jaw,  or  face,  or  ear,  is 
unable  to  state  the  exact  seat  of  pain,  but  is  disposed  to  ascribe 
it  to  tbf  teeth,  it  will  be  well  to  remove  any  stumps  that  tire 
found  in  the  mouth  ;  for  the  periosteum  of  one  or  of  all  of 
them  may  l>e  thickened  and  diseased,  and  this  will  not  1)€ 
known  with  certainty  till  they  arc  removed.  Very  generally 
the  diseased  tissue  is  more  firmly  connected  to  the  tooth  than 
to  the  alveolus,  and  is  therefore  drawn  out  with  the  tooth. 
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Tre  death  and  ultimate  sepRration  of  portions  of  the  alveolar 

niargins  is,  iu  a  slight  degree,  of  very  common  occurrence  ;  the 
thin  edge  of  tiie  alveoli  may  exfoliate  after  an  extraotion,  how- 
ever skilfully  performed,  and  no  ill  results  attend  its  doing  so, 
save  a  prolongation  of  the  healing  process.  But,  in  place  of 
this  very  liniiteil  death  of  the  boue,  the  necrosis  may  Iw  far 
more  extensive,  involving  the  complete  destruction  of  the 
alveolar  portion,  and  even  the  whole  depth  of  the  jaw.  The 
causes  which  bring  about  necrosis  of  the  jaw 
are  various,  and  cannot  in  every  instance  be 
ti*aced. 

Thus,  iu  a  case  formerly  under  observation) 
the  upper  canine  of  the  left  side  was  found  to 
be  piiiufiil  and  slightly  loose ;  tlie  [»ain  increased, 
Honic  little  swelling  upi>cftred,  and  pus  was  found 
to  exude  around  the  tooth.     As  there  seeme<l 
to  be  no  hope  of  saving  the  tooth,  it  was  ex- 
tracted, when  rttUiched  to  the  apex  of  the  root 
was  found  a  friigment  of  necrosed  bone,  on  the 
upper  part  of  which,  as  is  shown  in  the  figure, 
was  a  hollow,  smooth  surface.     This  was  found  to  be  a  part 
of  the  floor  of  the   nose,    into   which  air  passed   freely,   and 
fluids  poured  tln*ough  the  nose  in  drinking. 

Since  the  removal  of  the  to<.)th  some  years  have  elapsed,  the 
aperture  being  covered  by  a  process  from  the  artificial  teeth 

(')  Left  uppi^r  cauinf,  to  the  ape\  of  the  fung  of  which  is  attarh(>d  a 
fragmrnt  nf  uitrcietl  bone.  The  htillowMl  surfwe  on  the  upper  and  nght- 
hniiil  Korfnw  of  tbt-  buue  lornied  n  portion  of  the  floor  of  the  no«e.  On  tho 
dUIl'  4>f  the  Uin*:  in  ii  smiMtlh,  ^lig^liCly  ilfpreiiHed  liurlnce,  more  rnoHpicuoti!*  in 
the  6gure  thiiii  in  the  upwiiiien,  which  miiy  perliap»  hnvo  hvfa  dut  to  nlwonn 
turn  lun&eijutul  on  the  prwsure  <tf  a  neiju'lihipuriu^  liMnh,  iiud  there  is  a  slight 
«rwle(l  ^ciKjVi'  at  the  front  of  the  nec-k,  hut  uthcrwise  there  i»  no  viaible 
diataued  condition  Xa  account  for  the  necroais. 
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vrbioh  are  worn  bj  the  patient  This  renicdies  the  incon- 
veniences of  a  comniunication  existing  between  the  nose  and 
tlu'  month  ;  but,  although  the  aperture  has  greatly  contracted, 
it  shows  no  disposition  to  entirely  close  up. 

The  most  remarkable  feature  of  this  case  is  tlie  entire 
absence  of  any  assignable  cause  for  the  mischief.  The  patient 
was  a  healthy  man  of  middle  age,  with  no  history  of  syphilis  ; 
the  tooth  had  been  only  in  very  alight  degree  decayed,  and 
hud  been  successfully  tilled  with  gold  years  previously.  No 
blow  had  been  received  ;  in  short,  nothing  whatever  could  be 
discovered  to  account  for  the  lesion. 

Another  case  came  under  my  Ciire,  at  the  Dental  Hospital, 
of  necrosis  occurring  without  any  assignable  cause.  In  this 
case  the  8e«juestrum  was  much  larger,  extending  from  the 
sccoml  lower  molar  of  the  right  side  to  the  hitenU  incisor  of 
the  bame  side,  and  included  the  menUd  foramen  and  a  portion 
of  the  inferior  dental  canal.  The  teeth  involved  in  the  dead 
bone  were  all  sound,  and  the  patient,  whose  statements  appeared 
perfectly  reliable,  could  not  throw  any  light  on  the  origin  of 
the  disease.     Xo  history  of  syphilis  could  l)e  elicited. 

The  immediate  cause  of  necrosis  is  periostitis ;  but  the 
iuHmumutor^'  actiuu  always  involves  the  bone  itself  as  well  as 
the  periosteum,  creeping  in  along  the  vessels  which  jhiss  from 
it  into  the  bone,  resulting  in  purulent  effusion  l)etwoou  the 
Iwne  and  the  periosteum,  and  so  cutting  off  this  part  of  the 
blood  supply  of  the  bone,  though  the  periosteum  itself  but 
rarely  sloughs,  owing  to  the  richness  of  its  vascular  supply. 
In  a  large  majority  of  oiuses  the  more  remote  cause  of  the 
disease  cuu  be  traced  out. 

Thus,  in  children  of  strumous  diathesis,  large  portions  often 
necrose,  and  the  disease  may  l>e,  and  I  think  very  conmionly 
is,  set  up  b\'  a  decayc<l  tooth.  The  tootli-pnlp  inflames,  the 
iu6ammation  extends  to  the  periosteal  lining  of  the  socket, 
and  from  thence  spreads  to  the  V>ody  of  the  jaw. 

A  very  frenuent  cause  of  necrosis  is  constitutional  syyjhilis, 
which  may  lead  to  the  destruction  of  any  part  of  the  jaw, 
though  its  chosen  site  seems  to  be  the  palatine  plate  of  the 
upper  maxilla.  A  node  fomLS  on  the  hard  palate,  rapidlj 
degenerates  and  liqueties,  and,  by  separating  the  periosteuir 
from  the  bone,  leads  to  necrosis,  and  consequent  perforation 
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into  tUe  aares.  Not  uncommonly  the  morbid  ftction  coin- 
meuces  on  the  tloor  of  tlie  nures,  and  tltence  pcuetnitetj  the 
hun)  palato. 

1  have  myself  met  with  a  case  in  which  extensive  necrosis  of 
the  lower  jaw  was  the  only  manifestation  of  syphilis  which  had 
occurred  for  twenty  yenra,  but  the  diugnasis  was  put  beyond  a 
doubt  by  the  after-occurrence  of  pains  in  the  head,  and  finally 
of  swelling  of  the  testicle,  and  the  marks  of  congenital  sy|:thilis 
in  his  children.  In  this  case  1  at  successive  times  remove*.!  all 
the  lower  teeth,  and  the  extension  of  the  necrosis  only  ceased 
with  the  loss  of  the  last  of  them,  which  were  the  incisowi ;  so 
that  I  w(\3  driven  to  the  conclusion  thut  it  wntild  have  been 
far  better  for  the  patient  had  I  adopted  a  less  conservative 
line  of  treatment  at  first. 

As  hiui  already  been  stated,  necrosis  of  the  alveolar  portion, 
sometimes  extending  further  into  the  body  of  tlie  bone,  may 
be  set  up  by  a  diseased  tooth,  tliough  this  will  happen  but 
rarel}'  in  a  heftlthy  individual.  Ulcerative  stomatitis  not  very 
nirely  leads  to  the  exfoliation  of  small  scales  of  bone ;  and,  in 
fact,  iiuy  form  of  nlceration  of  the  gums  may  cause  this  moru 
serious  mischief,  the  ulcerations  due  to  salivation,  to  scurvy, 
or  cancrum  oris  being  especially  prone  to  lead  to  necrosis. 
V^cry  extensive  destruction  of  the  bone  often  follows  eiunthc- 
mntous  fevers,  and  exposure  to  the  vapours  of  phosphorus  set« 
up  a  severe  form  of  tbe.disease,  which  presents  several  sfjechU 
characteristics. 

Mechanical  violence  will  often  cause  the  death  of  portions 
of  the  maxillaj ;  thus,  large  sequestra  often  come  away  after 
gunshot  wounds,  or  after  fractures;  and  the  nnskilfid  extrac- 
tion of  teeth  is  capable  of  causing  extensive  mischief.  Thus, 
a  patient  lately  presented  himself  at  the  Deut4il  Hospitid,  in 
whom  the  alveolar  portion  of  the  lower  jaw  was  fractured  from 
the  position  of  the  first  molar  to  that  of  the  lateral  incisor 
of  tlie  opposite  side.  The  fracture,  which  was  caused  by 
nn  ineffecttial  attempt  to  extract  the  first  molar,  had  run 
hori'/.outally  round  tlie  jaw,  completely  8ep)U*ating  the  alveolar 
portion  from  the  buse  of  the  jnw.  I  was  umible  to  learn 
whether  the  forceps  or  a  key  instrument  hud  been  used  ;  the 
treatment  adopted  was  tixation  of  the  fragment  by  a  gutta 
perchtk  cap  adapted  over  the  crowns  of  the  teeth.   The  detached 
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piece,  however,  did  not  reunite ;  nbacesses  formed  under  the 
chin,  and  finally  it  was  ruinove<i,  in  con»e(|uence  of  its  becoming 
uccroeod . 

NocroRiB  of  II  jxjrtion  of  tht>  hone  may  follow  upon  the 
extraction  of  a  tooth*  however  skilfully  this  has  licen  performed, 
and  it  must  not  be  supposed  that  the  operator  is  always,  or 
even  commouly,  to  blame  for  the  advent  of  necrosis  after  the 
extraction  of  a  tooth.  The  conditions  leading  to  necrosis  are, 
in  the  great  majority  of  cases,  developed  i)revioii8ly  to  the 
removal  of  the  tooth,  and  aro  quite  iudependeut  of  its  removal ; 
the  neorosia  would  jjeiiendly  have  lieen  quite  as  sure,  and 
perliapa  even  more  cxtcnaivc,  had  the  tooth  l>een  left  in.  There 
is  not  the  smallest  reason  for  believing  that  the  removal  of  a 

th  should  be  defened  becjiuse  the  tissues  around  it  arc  in 

state  of  acute  inflammation  or  suppuration ;  if  the  tooth  be 
the  exciting  cause  <ff  the  mischief,  there  is  no  excuse  for 
delaying  its  extraction  for  a  single  moment  ;  and  the  opinion 
to  the  contrary,  held  though  it  be  by  a  number  of  medical 
men,  is  in  no  degree  shared  by  dentists,  and,  l>eing  based  on 
no  evidence  whatever,  must  take  rank  in  the  category  of 
popular  errors. 

Fatal  consequences  have  in  several  instances  been  known  to 
follow  upon  necrosis  after  tooth-cxtniction,  some  of  which  have 
been  already  alluded  to. 

It  must  be  remembered  that  the  bono  constituting  the 
alveolus  is  appaj-ently  very  intolerant  of  injury,  and  seems  to 
have  little  recuperative  power  ;  moreover,  things  have  often 
gone  far  towards  a  necrosis  before  the  operation  is  perfi^Tned, 
and  necrosis  is  not  rare  without  any  violence  being  done  to  the 
inflamed  tissues. 

On  the  other  hand,  excessive  violence  is  capable  of  firacturing 
portions  which  subse^piently  necrone,  :\s  was  frequently  exem- 
plified in  the  old  days  of  the  key  instrument,  and  the  writer 
was  recently  consulted  with  reference  to  a  necrosis  which  had 
destroyed  the  whole  ascending  nunus  and  a  portion  of  the  body 
of  the  lower  jaw,  and  which  hatl  been  attributed  not  only  by 
the  patient,  but  also  by  the  surgeon  who  hml  removetl  the  dead 
bone,  to  violence  done  in  the  extraction  of  the  wisdom-tooth. 
But  upon  ft  earefiU  consideration  of  the  history  of  the  case,  and 
an  examination  of  the  separated  sequestra,  it  seemed  quite  an 
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probable  that  the  patient  was,  so  to  Bpeak.  in  for 
before  the  removnl  of  the  tooth. 

The  disease  amy  arise  nt  any  perio<l  of  life,  but  it  oo 
Oiore  frequently  in  children  than  in  adidts ;  and  in  tlie  foi 
^t  w,  1  think,  more  commonly  seen  ii»  \\\e  lower  than  in 
upper  jaw. 

lu  children  the  sequestrum  is  generally  limited  to  the  m 
of  one  or  two  temporary,  and  the  crypU  containing  tH 
ceeding  permanent,  teeth ;  and  the  situation  in  whiflr 
■disease  moHt  frequently  estuhlishes  itself  is  that  occupie<i 
the  temporary  molars.  To  this  rule  many  exceptions  wil 
found.  The  dead  bone  may  \*e  cast  off.  and  leave  the  fori] 
permanent  tooth  or  teeth  l>ehind»  injured,  perhaps,  but 
destroyed. 

Necrosis,  when  it  oocurs  in  adults,  miiy  fall  upon  any 
of  the  alveolar  arch,  and  may  arise  at  any  period  of  life 
hftvc  seen  cases  in  youuju,  middle-aged,  and  in  qnit«  old  pe< 

The  indications  wliich  attend  necrosis  are  at  the  oi; 
undihtiugnishiiljle  from  intiammation  of  the  alveolar  periostt 
but  they  ditfer  as  the  disease  advances.  Instead  of  the  fo) 
tiou  of  u  local  and  circumscri1>ed  swelling,  the  gum  OT6r 
diseased  bone  becomes  generally  thickened,  tumid,  and  < 
deep  red  colour,  and  there  may  be  great  aw  elliug  of  surroun 
parts;  pus  oozes  up  from  the  edge  of  the  gum.  After  a 
the  gum  aejiarates  from  the  alveolus,  the  margin  of  w 
becomes  exposed.  The  involved  tooth  or  teeth  louaon  and 
out.  In  the  course  of  a  few  weeks  the  dead  alveoli  are  dettv 
from  .the  subjacent  living  bone,  and  lie  loose  in  the  aubQ 
of  the  thickened  gum,  batlied  in  pus.  fl 

Pain  is  comphtiuecl  of  curly  in  the  disease,  and  is  comm 
supposed  to  be  tuuthacljc ;  later  in  the  course  of  the  uec 
the  face  becomes  swollen,  eH^iccially  in  cases  of  Phospfa 
Necrosis,  which  disease,  being  in  some  respects  peculiar,  roqi 
a  short  special  description. 

If  the  pu«,  which  is  very  profusely  p<.>ured  out  ai*ound 
sequestrum,  does  not  tiiid  a  i-eady  exit  into  the  mouth,  it 
often  point  lielow  the  chin,  or  even  paas  dowm  the  neck  ben 
the  fascia,  thus  aomctinies  reaching  ^is  low  as  the  clavicle, 
the  case  of  the  ujiper  jaw  the  pus  uaujiJly  makes 
the  mouth. 


jracieofir/^  or  the  ja  trs. 
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l*ho«phoruB  Necrom§» — A  peculiar  form  of  necruHis  iiffectiug 

tlu'  jftW9  has  been  repejitodly  observed  in  personB  whose  dutiea 

fxjKiso  them  to  the  vapours  of  phosphorws.     So  numerous  are 

the  ouises,  oiid  so  cleAi-ly  is  their  history  traceable,  that  no 

'ioubt  ciui  be  entertained  that  the  phosphorus  is  the  actual 

fauac  of  the  disease.     There  is  a  prevalent  idea  that  the  lower 

II   .[>>  Erecjueutly  suflTers  from  the  disease  than  the  upper  jaw, 

'■  't   \\\v>  is  not  tH.tme  out  by  8t44ti8ticH,  us  out  of  tifty<nie  cases 

«>nected  by  Von  Bibra,  both  jaws  were  affected  in  five  instances, 

the  upper  alone  in  twenty-one,  and  the  lower  alone  in  twenty- 

One  fjict  connected  with  the  origin  of  this  disease  )j;ivoa  it 
•**  special  interest  in  the  eyes  of  the  dental  surgeon  :  there  is 
■  «>onsiderable  lunount  of  evidence  in  favour  of  the  view  that 
***•?  poison  acts  locally,  but  that  in  the  first  inaUince  it  cannot 
*^tt^^k  an  tnjbroken  aurfuee.  Hence,  it  usually  gains  access  to 
^«o  bone  through  the  socket  of  an  extracted  tooth,  or  through 
tfi^  cavity  of  a  ctirirjus  tooth,  exposure  of  the  pulp  beiufj;, 
*^*2^v>rding  to  Mr.  Salter  ('),  the  only  manner  in  which  it  gains 

It  is  stated  that  tht!  disease  has  never  Ijeeu  known  to  occur 

**     «  j*erson  whose  teeth  were  sound ;  whilst  many  who  have 

^^>ked  for  years  with  impunity,  have  only  been  attacked  after 

'^th  had  become  carious.     The  experiment  of  Von  Bibra  fully 

'  ^**afirmed   this   opinion  ;   he   exp<Mcd   rabbits   to  phfjsphorus 
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**neR,  iind  found  that  they  experienced  no  injury  ho  long  as 

*-*^  teeth  iind  jaws  wore  intact,  but  that  if  teeth  were  extracted, 

^   the  jaw  otherwise  exposed,  uecix>sis  8{>eedily  followed. 

_         The   disease  very  rarely  occurs  except   in   the   persons   of 

^dfer-match  makers,  but  Sir  James  Paget  quotes  au  instance 

^^liere  it  was  induced  by  the  inhalation  of  phoflphorus  fumes 

^^^  a  <|uack  remedy  for  nervous  depression,  and  a  case  has  lately 

"^^^^currcd  in  which  it  resulted  from  a  long  course  of  phosphorus 

**ill8y  taken  without  medical  advice ;  and  Mr.  Heath  (op,  rif., 

^.  115)  ipiutes  Griindidicr  to  the  effect  that  a  oise  has  beiMt 

**3et  with  in  a  child  but  six  weeks  old.     This  case  is  remarkable 

^Xiasmuch  as  the  teeth  were  not  yet  crupteil,  so  that  the  poison 

^«xns  to  have  obtained  access  through  an  unbroken  surface. 


{*)  Holmes's  Iliotiouiiry  of  Surf^vry,  vol.  iv.,  p.  39. 
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This  fonn  of  necrosis  ia,  perhaps,  the  most  severe  of  any 
whidi  is  met  with. 

The  swelling  of  the  soft  parts  is  very  great,  and  tlie  intogii- 
ment  l>ocomea  vurj'  red  and  shining  ;  the  suppuration,  which 
may  give  rise  to  external  fistulous  openinpa,  though  the  bulk 
of  tlie  pus  is  generally  discharged  into  the  mouth,  ia  very 
profuse.  The  advent  of  suppuration  is  marked  by  rigors  and 
pyrexia,  and  in  severe  cases  by  delirium ;  after  it  ia  fully 
established  the  severity  of  the  constitutional  symptoms  abates^ 
thougli  the  patient's  health  suffers  very  greatly  from  inability 
to  take  solid  food,  from  swallowing  decomposing  pus,  and 
from  exhaustion.  Oangrene  of  the  soft  parts  or  erysipelas 
may  supervene  as  complications,  and  terminate  the  putieut'» 
suflbrings.  Still,  the  majority  of  cases  rccovi-r  with  considerable 
loss  of  bone.  In  the  ciise  of  the  lower  jaw  a  very  large  amount 
uf  callus  is  thrown  out  around  the  se(|uestrum  ;  while  in  the 
case  of  the  upper  jaw  little  or  none  is  found. 

The    bony   deposit    which    ia   thrown    out    in    phosphorus 
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necrosis  is  peculiar  in  appearance,  and  baa  been  compared  to 

pumice-stone  ;  although  usually  present  in  great  quantity,  it 
is  not  invariably  to  l>c  fouud,  and  in  the  example  here  figured 
it  wiuj  apparently  abaetit.  It  is  also  exceptional  for  a  portion 
of  the  jaw  to  be  affected  in  i)ho8phoni8  necrosis,  the  destruction 
more  commonly  involving  the  whole  body  of  the  jaw,  the 
ascending  rami  alone  remaining  intact.  It  is,  of  course,  im- 
possible to  siiy  how  far  the  disease  might  have  extended  had 
the  patient  lived  ;  but  the  necrosis  in  the  si>ecimen  does  not 

(I)  Jar  from  a  hicifer-mnUli  maker,  aied  3.>,  who  died  wliiUt  sutferiuu 
from  phitsphonis  neiTrosi.-^.  The  bom-  is  diM!88<?d  fn>m  thu  base  of  tho  lelt 
mmu!'  tv  a  point  fthghtly  beyoud  the  sj-mphyiia. 
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reach  far  beyond  the  middle  line,  though  no  attempt  at  aepam^ 
tion  bos  OS  yet  been  made. 

The  new  bone  thrown  ont  seldora  8un*ouTid8  the  sequcstmm, 
but  geuenilly  furnia  a  troiigli  in  which  the  dead  bone  lies. 

The  sepanition  of  tl»e  semiestrum  iiBually  takes  a  very  long 
time,  often  n  year  or  more ;  but  the  surgeon  must  on  no  account 
be  tempted  to  remove  it  before  it  is  detached.  AU  that  can  lie 
done  ia  to  support  the  pntient's  strength  by  a  generous  diet, 
and  by  tonics ;  though  the  duration  of  the  disease  renders  the 
avoidance  of  dnigs,  as  far  as  possible,  desirable.  The  mouth 
should  be  frequently  syringed  out  with  lotions  of  Condy's 
fluid*  or  phenol  sotlique. 

Dr.  GiinHitaon  advises  the  in.sertion  of  pledgets  of  cotton 
wool  into  the  sinuses,  witJi  a  view  of  luisteniug  the  separation 
of  the  periosteum,  which  is  alrea<ly  inevitable. 

Large  qiiantities  of  pus  will  be  swallowed,  but  it  is  dcsirfible 
to  avoid  the  formation  of  any  external  sinuses,  and  to  induce 
the  discharge  of  pus  iuto  the  mouth,  as  the  sinuses  may  after- 
words prove  very  troublesome. 

In  the  upper  jaw  there  is  a  greater  tendency  to  recurrence, 
but  the  course  of  the  disease  is  not  so  violent,  and  the  necrosed 
portious  miiy  )»e  removed  much  sooner. 

It  has  been  stated  that  in  this  form  of  necrosis  there  is  no 
great  tendency  to  extension  of  the  disease ;  the  wliole  region 
affected  is  attiicked  at  once,  from  the  very  first,  that  is  to  say, 
at  tire  jxjriod  of  the  first  attack  of  acute  inflammation. 

Exanth/'matous  J!^ecrosi4L — During  convalescence  of  children 
from  the  eruptive  fevers,  and  pailicularly  after  scarlatina, 
portions  of  the  alveolar  border  of  the  jaw,  very  commonly 
including  the  deveUtping  permanent  teeth,  are  found  to  exfoliate. 

The  coui-se  i»f  the  disease  is  not  usually  violent,  and  all  that 
will  l>e  required  is  to  remove  the  fragments  as  they  become 
loose.  Otto  Welier  {}\  however,  mentions  the  occurrence  of 
far  more  severe  cases,  which  threateneii  gangrene  from  the 
e.\ccsttive  iufiltrntion  of  thu  soft  parts:  i[i  such  cases  free  and 
deep  incisions  would  1>e  required.  The  disease  is  remarkably 
symnictrical,  affecting  the  two  siiles  of  the  mouth  alike ;  it  is 
most  frequent  about  the  age  of  five  or  six  years,  though  it  has 


(1)  Lehrbuch  der  oIlgemBiiieii  ond  spodulen  Chirurgio. 
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lieen  met  with  at  a  later  age.  Several  cxamplea  of  jaw  necroBis 
occiimn^  after  coutinued  fever  are  to  be  found  in  tlie  different 
hospital  nniseums. 

Tvatmntt  ia  umcb  the  same  for  every  form  of  necotsis. 
Whilst  the  disease  is  iu  the  stage  of  periiwtitis,  threatening  tr» 
run  on  to  necrosis,  free  incisions  should  i»e  nuule  through  the 
iuflanied  gums,  and  poppy  fomentations  assiduously  used. 
Any  teeth  or  stumps  which  may  l»e  causing  irritation  should 
1)6  at  onfT  removed,  uo  matter  how  violent  the  inflnmmjition 
around  them  may  Ije  ;  and  the  practitioner  who  is  deterred 
from  so  doing  hy  the  popular  idea  that  teeth  should  not  be 
removed  until  the  inflammation  has  subsided,  is  likely  enough 
to  be  waiting  f<.>r  a  time  that  will  never  come,  and  is  assuredly 
grievously  prejudicing  his  patient's  chances  of  escape  from  the 
more  serious  ailment. 

When  the  disease  haa  actually  reached  the  stage  of  necrosis 
there  need  l>c  no  hesitation  in  removing  a  tooth  which  has 
oansed  the  disease,  but  the  propriety  of  at  once  extracting 
sound  teeth  which  have  become  implicated  by  the  extension 
of  the  disease  nmy  be  tpieatioued. 

Instances  liavc  been  recorded  of  teeth  loosened  and  appa- 
rently in  a  hopeless  condition,  having,  after  the  removal  of  the 
sequestnmi,  Viecome  finnly  fixed,  either  in  the  remaining  portion 
of  the  bone  or  in  alveoli  subsequently  developed. 


The  sequestrum  here  figured  contains  (a)  the  sockets  of  the 
canines  and  bicuapids,  and  the  histofy  of  the  case,  related  hy 

(I)  ^eqiiefitnim  contaiiuDg:  the  sTinphy«is  {t}  iiud  the  sockets  of  the  bicaipiil 
lUjtl  rimiue  twtli.  From  ii  drawing  hv  Mr.  dv  Morgan.  LecturM  un 
Dental  I'hyiiioiogy  and  Sorgery,  hy  J.  tomes,  F.R.S. 
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Mr.  Sharp  at  the  Medic^o-Chirurgicli1  Society  (i),  is  briefly  ut 
follows  r — 

The  disease  htid  commcticod  with  toothache,  six  mouths  pre- 
viously, followed  by  alveolar  liViscesg,  and  a  Hatuloua  openinji^ 
under  the  chin.  Kxteusive  ult'cratioii  i»F  the  iute;^'ument» 
under  the  eliiu  had  ensued,  iind  iiftcr  the  lapse  of  two  months 
it  was  thought  that  the  sequestrum  was  detached.  The  existing 
sinuses  under  the  chin  were  thrown  into  one,  and  the  dead 
bone,  amounting  to  al>out  two-thirds  of  the  lower  jaw,  easily 
removed  with  forceps.  The  teeth,  with  the  exception  of  a 
bicuspid  which  luid  been  extracted,  remained  iu  their  places, 
{u»d  l)ecamo  tolerably  firm,  notwithstanding  the  entire  destruc- 
tion of  their  origiuid  alveoli. 

Mr.  Heath  {oj*.  cit.,  p.  123),  has  collected  several  other  cases 
in  which  the  teeth  remained  firm  after  the  removal  of  sequestra 
which  contained  their  nockeks,  iind  were  in  a  measure  useful  to 
the  patient  ;  though  in  other  ctuses  they  were  inconveniently 
loose,  and  were  subsequently  removed.  Mr.  Heath  also  relates 
a  cjuje  in  which  the  teeth  remained  firm  after  very  extensive 
necrosis  uf  the  outer  plate  of  the  alveolus,  the  inner  having 
remained  to  8er\'0  as  a  support.. 

In  the  Museum  of  Bellevuo  Hosj^ital,  New  York,  there  are 
several  very  remarkaV>le  spcciuieus  of  reproduction  of  lione  after 
necrosis,  met  witli  in  the  practice  of  the  lute  I>r.  J.  K.  Wood, 

In  one,  the  entire  lower  jaw  hatl  been  subi>erioateally 
resected  for  plioHphmriis  necmwis,  and  ti  complete  lower  jaw  wrts 
repi-ocliiced,  lacking  ordy  the  condyles,  whicli  were  represented 
by  thin  laminru  of  boue  laid  against  the  glenoid  cavities.  A 
figure  of  this  case  is  given  iu  "Krichseu's  Surgery."  Another 
specimen  consists  nf  tlie  symphysis  and  two-thirds  of  the 
ramus  ;  the  lower  incisore  were  left  in  nitu,  lieing  held  by  the 
gum  alone,  und  it  is  stated  that  they  came  to  be  embraced  by 
new  bone,  and  three  years  afterwards  were  quite  firm.  There 
are  sevend  other  8i>ecimou8  of  similar  character,  Dr.  Wood 
having  given  no  little  attention  to  the  subject. 

A  case  of  repruduction  of  li>st  tissue  is  related  by  Dr.  Marshall 
(**  (liicago  MetJicai  Journal,".! anuary,  18S4),  iu  wtiich  the  entire 
condyloid  proceH.-4,  the  posterior  part  of  the  body  and  the  lower 


')  Midii'o-Chirurgicftl  Trnnsactians,  vol.  xxrii.,  p.  432, 
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part  of  the  raiuus  were  lost,  aiid  a  fully-formed  ramus  and  an 
articulatioQ  with  but  little  fliittviiiug  of  that  aide  uf  the  faou 
were  found  less  than  two  years  afterwards.  There  waa  perfect 
mobility  of  the  joint  The  catiG  wius  peculiar  in  that  the 
necrosis  of  the  condyloid  region  wna  induced  by  a  Inrfro  denti- 
j*erou8  cyst,  which  hud  cut  otf  this  portion  from  the  coroncid 
process ;  there  woa  at  no  time  any  noteworthy  amount  of 
bUpp\imtion,  and  the  cyst  wall  waa  evacuated  and  crushed,  so 
that  the  periosteum  woh  everywhere  iutiict. 

The  dentigeroua  cyst  wa«  induc^^d  by  the  presence  of  a 
wisdom-tooth  iu  the  sigmoid  notch,  with  iU  roots  imbedded  in 
the  condyloid  process. 

It  has  been  iwu;Uly  supposed  that  restoration  of  bone  after 
necrosis  was  effected  by  tlie  periosteum,  and  iti  most  instances 
this  is  certainly  the  case;  Mr.  Thomas  Smithy*)  has,  however, 
met  with  an  example  of  new  fomintiou  of  Ik^uc,  which  he 
considers  could  not  have  l>een  derived  from  the  periosteum. 

Mr.  Salter  (-)  points  out  that  tiie  newly-formed  lower  jaw  is 
apt  to  be  absorbed,  and  to  dwindle  down  to  a  mere  bar  ;  and 
adds,  **  How  far  this  loss  by  absorption  of  supplemental  bone 
may  be  prevcnte<l  by  supplying  it  with  a  function  through  the 
means  of  artificial  teeth,  is  a  question  of  theoretical  iutercst 
.'md  of  practical  ini[>ortaiiue." 

It  is  a  curious  fact  tliat  there  is  rarely  or  never  any  repair 
by  bone  after  necrosis  of  the  up]>cr  jaw,  though  in  children, 
and  iiioiv  piirticularly  after  exanthematous  necrosis,  the  gap  is 
often  tilled  uj)  by  tibrous  tissue. 

Disease  in  a  temporary  tooth  will  sometimes  set  up  inflam- 
mation, which  in  a  stnnuous  or  enfeebled  subject  may  spread, 
ruid  ultimately  involve  a  large  portion  uf  the  jaw,  and  result 
in  necrosis.  The  teeth,  whether  i»ermancnt  or  tem[>orary, 
implanted  in  the  secpiestruni,  iire  usually  lost.  Mr.  Oliver 
Chalk  relates  several  cases  iu  which  portions  of  the  jaw, 
including  the  tcm])orary  and  the  crypts  of  the  (lermanent 
teeth,  were  lost.  New  Iwne  eventually  took  the  place  of  that 
which  had  been  removed,  and  the  jaw  again  became  perfect 
In  sevend  of  these  cases,  permaueut  teeth  most  unexpectedly 
made  their  appearance,  suggesitiug  tlte  idea  that  the  teeth,  as 


^ 


St.  Bartholomew's  Hospital  Reports,  vol.  L 
Hulmtu't  Dictiounr}-  nf  SurgiT}*,  vol.  iv. 
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w^Il  aa  the  bone,  had  beeu  reproduced  In  each  lustance  in 
'^Jch  this  umisual  re»ult  itccurrefl,  tlio  soijueHtrum  wiis  allowed 
^  become  perfectly  separated  and  quite  loose,  before  its 
*ithdrawiil  through  the  0[>e!nng  wliich  alrefttlj  existed  was 
attempted.  The  phenomena,  a^  respects  the  teeth,  admit  of 
^^phiniition  oi»  other  grounds  than  that  of  supposing  a  second 
•eries  of  |fernmnent  teeth  to  have  l)eeii  developed. 

t^oad  is  in  all  caaes  detaclied  from  living  bone,  by  aV>sorption 

^  the  layer  of  the   living  tissue  which  connects  the  two ; 

**^  addition  to  which,  we  comini)nIy  find  marks  of  absorption 

Bttered   over  the    whole  of  that  Hurfaco  of  tlic  seqncstnnu 

^'l«ch  has  V»cen   connected  with  the  soft   parts.     Ai?ain,  the 

TKrtures   of   the  crypts   are    by   the   same   process   greatly 

*ilarged.     The  coiuiection  between  the  walls  of  the  crypt  an<l 

Ije  HAC  of  the  developing  tooth-pulp  is  in  the  norma!  state  but 

isli^ht  one  ;  and  this,  in  the  chanicter  of  cases  referred  to, 

<^jay  l>e  rendered  still  more  slight  by  the  presence  of  disease. 

*S'ow,  in  the  presence  of  the  foregoing  conditions,  it    is  not 

*»nprobable  that  the  pulps  of  the  [wnnanent  teeth  remained 

tttuohed  to  the  soft  parts,  while  the  crypts  included  in  the 
»<|uw»triim  were  removed  ;  and  if  such  were  the  case,  the 
^Icvelopinjr  teeth  mij^ht  again  be  sun-onnded  by  newly-formed 
Vjone.  The  truth  of  this  explanation  of  the  manner  in  which 
%he  peculiar  results  were  brought  about,  is  rendered  probable 
"liv  the  absence  of  any  well-authenticated  cases  of  the  occurrence 
xX  a  fcocoiwl  set  of  permanent  teeth. 

But  whatever  explanation  be  adopted,  I  think  all  will  agree 
that  it  is  ile.«!irable  in  those  ciiaes  where  necrosis  <.)f  the  jaw 
occure  durinjr  the  presence  of  the  temf>oniry  teeth,  that  the 
Heqoestnnn  should  be  allowed  to  remain  until  it  is  perfectly 
detached  both  from  tlie  contiguous  l>one  and  soft  parts,  before 
Its  withdrawal  is  attempted  ;  and  that  its  removal  should  be 
etToeted  with  the  least  possible  injury  to  the  latter,  so  that  the 
permanent  teeth,  if  not  desti-oyed  by  the  disease,  may  be  place*! 
under  the  most  favourable  circumstances  fur  their  future 
growtii  and  evolution. 

Am  Wcdemeyer  observes,  the  limits  of  the  necrosis  are  known 
nature  alone,  and  the  surgeon  will  fall   short  of  or  pass 
iKjyond  them, 

TV'fore  the  dcail  is  separated  fram  the  living  bone  a  layer  of 


A   SYSTEM  OP  DENTAL  SUHQSUr, 


e  latter  must  be  aljsorbed,  a  prooeaa  wli'icli  lias  iilreatiy  l» 
acnbed  in  connocttDn  ^vnth  the  slieditiug  of  the  teiii|H) 
etK     The   sepumtiou  of  the  Bequcstnim   must   Im*   left 
^ture.     We  can  render  no  direct  ansistance ;  but  it  miwt 
e  buaitii38ft  of  the  practitioner  to  ace  that  n^^tiirc  ha«  a  f? 
ftDoe,  by  utti^udiug   to  the  geuei*al  health  of  the  piiti«s3 
moving  tinj  obvious*  iioiirce  of  loujil  irritation,  and  kpeja 
e  diseased  part  in  a  cleanly  HtatG.     In  c^eccii^j^  ihi'  latl 
irpQBC,  li  wash  tiomposcd  of  live  graiiiii  of  chlorkle  of  zinc 
I  ounce  of  diatilleii  \\i\tGX  may  be  used.     It  will  eicit*?  heall 
tion,  and  |?reatly  diminish,  if  not  entirely  overconw;,  tlit*  f<i^1 
lell  which  attends  siijipu ration  aasociated  with  dead  Ixmk 
dilute  solutions  of  permanganate  of  poUiab  nuty  bo  u«cd  *• 
e  Ha  mo  purpose  ;  the  point  of  a  syringe  may  be  itisierttnl  lul 
e  8Lnu8eSf  »o  a^  to  eSeettially  wash  them  out. 
If,  after  the  sequesj^trnm  has  been  fioparatod  from  the 
the  jcLWf  it  is  entangled  in  the  soft  jMirta,  the  sciilpt^t  mu; 
:  nsed  to  effect  its  Ul>enLtiou.     With  tht  removul  of  thf  dea 
*ne  tho  treatment  of  the  case  may  be  said  to  terminate.     Th^^- 


DISEASES    OF    THK    AN'TUrM. 

The  maxiUary  sinus  is  liable  to  l>ecome  the  site  of  rariotis 

*^ew  ifrowths,  the  coiwidyralioii  of  which  doc*  not  full  within 

^be  province  of  this  vohimo  :    but  the  mahidy  with  which  it 

*.«  most  frequently  attected   being  (jrenerally  tniceable  to  the 

^uHuoncv  of  diseased  teetlt,  it  is  iudisjieusable  that  the  deutul 

•surjiroon  should  Ikj  well  acquainted  with  at  leant  this  affection 

«)f  the   cavity.       It    is   quite  posaiblc   that   the  development 

of  Hbrous.   enchondroDiatons,   or   malignant   tumoni's   of  the 

antrum  may  ha%'e  l>oen  in  some  way  influenced  by  the  irritation 

pi>Mluced  in  the  antral  cavity  by  diseased  teeth  ;  nevertheless, 

the   dental   surgeou   is   not  culled   np>ou   to   deal  with   such 

Ai^tioDS,  BO  that  any  description  of  their  characters  would  be 

superfluous  in  this  place. 

iiuppuration  in  the  antimn — sometimes  termed  abscess,  and 

sometimes  empyema  of  the  antrum — is  very  often  tracealde 

to  the  influence  of  diseased  teeth  :  which  is  not  to  be  wondered 

at,    seeing   that   the   roots   of   the    second  and    first    molars 

often  pierce  ita  bony  wall,  and  are  therefore  covered  only  by  the 

[wrioatenm.     The  teeth  which  most  commonly  come  into  close 

nUtiou  with  the  floor  of  the  antrum  are  the  canines,  bicuspids, 

luid    first  and   sectmd  molars,   the   roots  of  which   may  pas* 

through  it«  floor ;   or  alveolar  abscesses  attached  to  their  roots 

perforate  and  burst  into  the  antral  cavity,  as  is  exemplified 

if  two  specimens,  one  of  which  wus  in  my  father's  collection, 

and  is  here  figured- 

^This  alveolar  alwceas  was  connected  with  the  stump  of  the 

molar,  and  has  opened  the  antrum  above  the  socket  of 

the  palatine  root.     The  manner  of  perforation  is  very  peculiar, 

"there   being,  as   is  seen   in   the  figure,  a    regular  Iwny   tube 

standing  up  into  the  antrum  froui  its  tloor.      It  is  noteworthy 

that  the  abscess  has  found  exit  through  the  boue  elsewhere,  as 
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there  are  large  opeuiiigH  through  both  labial  au<l  palatine 
of  the  alveolar  process. 

By    the    burrowiug    of   aii    alveolar   abscess    through 
substance  of  the  1>oue,  teetli  wliich  do  not  ordiuarily  uotue  i 
very  close  relation   with  ita  floor  may  cause  abscess  in 
antrum  ;    thus,  nmonpst   the   out-patients  of  the    Middl 
Hospital  I  some  years  ago  saw  a  ciise  where  extraction  o 
loose  «ud  painful  central  incisor  gave  exit  to  a  ijuantity 
exceedingly  oAensive  pus ;  a  probe  passed  through  the  v 
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socket  entered  the  antrum  through  a  canal  as  large  as  a 
goo8e-<iuill  ;  and  Dr.  Latimer,  in  the  "Dented  Cosmos"  for 
Jauuarv,  1870,  recortls  a  case  where  abscess  of  l)oth  antra 
liiid  followed  on  filling  the  two  lateral  iucisora  over  exposed 
pulps. 

It  must  therefore  be  Imme  in  mind  that  any  tooth  is  capable 
of  Ciuising  abscess  of  the  antrum  ;  but,  although  disetiaed  teeth 
are  the  cause  of  the  great  majority  of  cases,  yet  some  few 
have  arisen  from  other  influences.  Dr.  O.  A.  Kces  records  a 
Ctise  occuring  in  a  new-bom  infant  ("  Medical  CJazette,"  vol.  iv., 

(')  Superior  maxillnrv  bones  vitiwcd  from  obnve.  A  horizontAl  Mctioa  ha« 
bern  carrini  nrrosji  tlit-  niitml  cavities,  which  nre  ieeti  to  be  partiiiHy  dividM 
by  scpU  risiujf  up  from  the  6onr.  <)u  the  lelt  -tide  ij  eeeu  the  porfonttton  |  *| 
cauK'd  by  au  alrtKilar  ith»cess.  Tlie  iipecimtii  i»s  uow  in  the  Mu^t-un)  tif  the 
Odoutolofrirnl  Stici«tr,  nmong  a  aeriM  of  antrft  which  haTH  been  l«it  hj 
Air.  Cattlio. 
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series)  which  seems  to  hare  resulted  from  iircssure  of 

'^    face  on  the  arch  of  the  jjubis  during  parturitiou,  and  it 

also  }>een  attributed  to  the  piissage  of  food  up  through 

'ho  ftocket  of  an  extnicteil  tooth.     Otto  Wehor  stiites  that  it 

'tuetimea  arises  after  chn:>uic  nosnl  caturrh,  or  obstruction 

^^  the  juires  hy  nnaal  polypus, 

I  have  myself  met  with  several  coses  of  Antral  8u]»puration 
hich  could  not  l>e  attributed  to  disonseil  toeth,  and  one  in 
icuhir  was  so  striking  as  to  deserve  moi-e  than  passing 
**otice.  The  [wtiont,  n  gentleman,  aged  about  forty-tive, 
t^rcwuted  himself  witli  all  the  usual  symptoms  of  pus  iu 
^he  autrum  of  the  right  side  vfhich  discharged  pretty  freely 
^  uto  the  phttJTk'ux  ;  several  teeth  had  been  previoubly  lost^  and 
"^hose  which  remained  presented  no  sign  of  alveolar  iullam- 
'kuation,  nor  hud  any  of  theui  detul  pulpi. 

The  pjiticnt  hnd  siitt'cred  from  jirimary  syphilis  some  years 
previously,  and  was  at  this  time  much  troubled  by  headache, 
and  slight  iritis,  for  which  he  was  undergoing  mercurial 
fumigation.  A  bicuspid  was  extracted,  its  alveolus  enlarged, 
and  the  antrum,  after  a  lougish  period  of  treatment,  brought 
into  a  healthy  state  again. 

However,  after  a  few  utonths  the  patient  returned,  saying 
tbat  he  recognised  all  the  old  symptoms,  nud  was  convinced 
ttiat  the  other  uutrum  was  full  of  pus.  Here  again  there  was 
no  toftth  capable  of  setting  U])  irritation,  so  a  practically  sound 
bicuspid  was  extracted,  and  the  patient's  diagnosis  foxmd  to 
be  quite  correct.  In  each  instance  the  pus  was  horribly 
ftttid. 

In  the  uuruud  condition  the  antrum  is  lined  by  a  thin 
muo<»us  memliraue,  continuous,  tbrougli  an  uritiee  in  the 
middle  meatus,  with  the  mucous  membrane  of  the  nooe ; 
this  delicate  mucous  membrane  is  attached  to  a  tliick,  dense 
pcri<)fiteum  covering  the  bone.  It  was  formerly  supposed 
that  distension  of  the  antrum  wsls  often  produceii  by  an 
Aocuuiulation  of  mucus  accreted  from  its  membrane,  owing 
to  olosure  of  the  onfice  ;  but  the  existence  of  the  mucus  is 
I  purely  hypothetical,  according  to  Otto  Weber,  none  hiwitig 
lieen  seen  in  the  dead  body  on  opening  the  anti-um.  According 
I  to  l>tto  Weber  suppunuion  in  the  antrum  may  take  place 
in  two  situations  ;    the  entire  lining   of  the  cavity  may  be 
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inflamed,  as,  for  example,  by  the  spread  of  catarrhal  mflam- 
Diatiou  from  the  nasal  cavities,  in  which  case  the  discharge 
of  pus  will  tiow  out  through  the  natuml  opening  into  the 
middle  meatus  of  the  notse.  But  what  very  much  more 
commonly  hap}>en8  is  that  the  suppuration,  when  excited 
by  the  root  of  a  tooth,  takes  place  l>cneath  the  periosteum, 
which  is  then  lifted  from  the  hone,  and  separates  the 
aceumulated  pus  from  the  true  cavity  of  the  antrum.  Hence, 
perhaps,  it  is  that  pus  so  frequently  fails  to  escape  by  the 
ujitural  orifice  into  the  nose.  When  the  antrum  becomes 
di»tendeil  by  suppuration,  the  boue  is  often  sensitive  to  the 
toucti,  and  the  teeth  up[>t.'iLr  Icngtheneil  ;  us  the  aoeumulation 
of  fluid  proprresses,  a  swelling  appears  in  the  sulcus  between 
the  teeth  and  the  cheek,  from  the  canine  backwards  as  far 
as  the  third  molar.  Occasionally  the  concavity  of  the  palate 
becomes  oblitenited  on  that  side,  and  in  extreme  cases  the 
Hoor  of  the  orbit  becomes  pushed  up,  dJBplacing  the  eyeball. 

In  most  cases  of  antral  abscess  some  little  tenderness  and 
swelling  of  the  cheek  and  ftilueas  about  the  zygoma  are 
noticed  ;  but  the  lachr)'mal  ducta  ixre  not  closed,  as  would 
generally  be  the  case  with  the  growth  of  solid  tumours. 

The  symptoms  attendant  upon  inflammation  of  the  lining  of 
the  antrum  are,  iu  addition  to  thuse  ulreudy  mentioned,  dull, 
deep-seated  pain,  occasionally  of  a  huiciuating  character,  a*dema 
and  tenderness  of  the  cheek,  and  a  varying  amount  of  pyrexia. 
The  fornuition  of  matter  is  sometimes,  but  by  no  means 
invariably,  indicated  by  the  occurrence  of  slight  rigors.  In  a 
more  advanced  stage  an  ott'cnsivo  discharge  may  flow  h-om 
the  corresponding  nostril,  or  drip  into  the  throat  at  night,  so 
as  to  be  expectorated  in  lumps  in  the  morning.  \&  far  as  my 
own  experience  goes — and  I  speak  from  limited  experience — 
the  discharge  from  the  nostril  which  occurs  in  tlie  earlier  stages 
of  malignant  disease  is  not  usually  so  oflcnsive  or  so  thick 
OS  that  which  proceeds  from  simple  inflammatory  affections 
of  the  maxillary  sinus.  There  is  also  another  point  by  which 
simple  inthinimtition  maybe  distinguished  from  certain  of  the 
more  formidable  diseases  causing  enlargement  in  that  region. 
The  teeth,  though  somewhat  lengthened,  are  seldom  or  never 
disturbed  iu  position  by  the  former  mahidy,  but  where  a 
morbid  growth,  originating   in   the   antrum,   has   progreesed 
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to  a  coiiBtderahle  extent,  the  teeth  often  become  separated  from 
**no  Huotlter,  ftud  diverted  fmrn  their  natural  directions. 
In  oiie  case  which  terminate*!  fatally,  the  discharge  which 
kwed  from  the  nostril  was  for  some  months  thin  and  watery, 
^<1  destitute  of  oftensive  odour  ;  but,  as  it  is  niore  cummou  fur 
the  matter  to  find  no  exit  in  cases  of  emjiycma  of  the  antrum, 
'*^*»c  dischnrjre  is  often  not  ]>re8ent  to  afford  any  guide  to  a 
*^^frect  diagnosiB. 

A  useful  method  of  diagnosia  is  thus  described  by  Dr.  Felix 
S«tdoii  (Trans.  Odont,  See.,  1889).  The  nose  is  thoroughly 
^Icnnsed  and  ius[K*cted  with  a  Hj>eculuni,  the  patient  is  then  made 
^o  he  down  across  a  chair,  with  the  lieatl  down  and  hands  on 
^lio  dour,  the  Huspccted  side  of  the  head  being  held  uppermost. 
«Vfter  ten  or  fifteen  seconds  only  in  that  position,  the  nose  is 
■;:ain  inspected  without  blowing  i»r  breathing  through  it. 
f  pus  is  then  seen  in  the  middle  meatus,  it  can  only  have 
^^me  from  the  ostium  of  the  antrum. 

Dr.  Somen  is  not  much  in  favour  of  the  uasii!  puncture, 
trouble  and  htvaiorrhago  from  which  sometimes  occurs,  but 
prefers  the  alveolar  one. 

Symptoms  of  very  closely  similar  character  may  be  associated 
^ith  the  earlier  stages  of  nmligoant  disease,  though  malig- 
Jiaut  gmwths  seldom  remain  long  confined  within  the  antnim, 
biit  pass  out  and  invade  surrounding  paru  ;  and  it  is  very 
Ueceasar}'  that  the  practitioner  should  be  aware  of  this,  for 
should  he,  under  the  impresaiou  that  the  case  is  a  siniple 
*JUe,  remove  a  carious  tootli,  he  may  got  the  credit  in  the 
'<iind  of  the  patient  of  having  induced  a  fatal  disease  by 
hih  injudicious  interfei*ence. 

A  ctise  of  this  kind  was  lately  seen  by  me  in  consultation. 
A  perfectly  loose  sound  tooth  had  been  cxtracteil,  and  its 
*K»cket  hiul  never  healed  up  ;  to  sr^me  want  of  skill  in  the 
^sxtniction  the  patient  attributed  all  his  troubles.  The  open 
flSvcket  was  found  to  communicate  with  the  antrum,  and  was 
I  *er>feveringly  ayringetl  for  about  two  months  by  his  medical 
kttcndant.  The  orifice  of  thecipening  was  tumid,  but  notother- 
iae  of  Biispicious  aspect ;  I  was  unable  to  get  any  evidence, 
Ijowever,  that  there  was,  or  ever  had  biien,  auy  distinctly 
^lurulcnt  tlischarge,  imd  there  was  nlight  enlargement  of  the 
>l(omit,  and  even  of  the  tetnpoi*al  region ;    no  glands  could 
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be  felfc.  The  indioationa,  however,  were  slight,  nnd  nn  eniineut 
Kurgeou  called  in,  whilst  not  excluding  absolutely  the  diagnosis 
of  malignant  dis*»jiae,  on  the  whole  regarded  it  as  imjjrobaVile. 
A  few  wueks,  however,  Itfl  tlie  uuitter  in  no  doubt,  and  the 
patient's  age  (sevcnty-Hve)  and  the  extent  of  the  disease, 
rendered  operative  interference  out  of  the  question. 

I  have  related  this  ctise  as  an  exaiu[iic — not  the  only  one 
which  I  tmvc  seen — of  malignant  disease  simulating  antml 
empjemo,  and  very  insidious  in  its  varly  progress. 

The  other  afiections  which  are  most  likely  to  be  confounded 
with  empyema  of  the  antrum  are  mucous  polypi  and  denti- 
gerous  or  other  cysts  in  its  cavity.  Careful  inquiry  into  the 
history  of  the  ease  will  often  very  materially  aid  a  correct 
diagnosis,  l»ut  in  a  certain  numl>er  of  cases  it  is  impossible  to  be 
perfectly  cDrtain  of  the  true  nature  of  the  enlargement ;  and 
it  has  more  than  once  happened  that  surgcijiis  have  commenced 
an  operation  for  the  extii'pation  of  a  jaw  that  proved  to 
lie  enlarged  by  nothing  more  formidable  than  an  antral 
empyema. 

With  care,  acute  inflammation  of  the  antrum  may  generally 
bo  correctly  diagnosed,  but  chronic  suppuration,  especially 
when  leading  to  considerable  thickening  of  the  bone,  may  very 
closely  simidate  the  solid  growths. 

This  thickening  of  the  bone  around  a  chronic  aViscesa  may 
be  so  considerable  as  to  produce  marked  deformity  after  the 
cure  of  the  empyema,  and  may  even  necessitate  an  opemtion 
for  its  removal. 

Trausilhuninutioa  by  an  electric  lamp  placed  in  the  mouth 
will  sometimes  very  distinctly  show  an  opacity  when  the 
antrum  is  filled  up  from  any  cause,  and  is  a  useful  aid  to 
diagnosis,  not,  however,  always  to  be  fully  relieil  upon. 

When  there  is  any  doubt,  an  exploratory  puncture  should 
be  made  ;  it  is  nut  in  the  least  likely  to  lead  to  any  bud 
results,  and  may  prevent  the  surgeon  fit>m  falling  intt*  u 
very  important  binnder.  A  small  perforation  may  with  perfect 
safety  be  made  with  a  spear-beadeti  drill  in  llie  engine,  and  will 
at  once  close  if  it  is  not  needed  ;  if  this  is  insutticicut  a  trocar 
or  a  scalpel  should  be  used,  as  the  indicati^ms  ixtforded  by 
the  insertion  of  a  grooved  needle  are  uncertain.  In  some 
instances  patients  have  been  conscious  of  a  sensation  of  fluid 
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washiugr  about  in  the  cavity  Trhen  the  head  is  suddenly  mnved^ 
but  of  coixrae^his  cjiu  only  happen  when  the  cavity  is  iucout- 
pletely  filled  with  riuid. 

If  left  to  itself  the  pus  i»  sometimes  evacuated  iuto  the 
nose  by  the  natural  oritice,  or  Hnds  nn  outlet  through  a 
vacant  alveolus.  But  this  fortunate  result  is  rare,  and  the 
neglect  of  untral  abscess  not  uncommouly  leads  to  serious 
consoijuences  :  the  ])us  somotimes  finding  an  exit  through 
the  chock  and  leaving  considerable  deformity,  but  more 
commonly  Hnding  its  way  into  the  orbit,  causing  greut  pro- 
trusion of  the  eyeball,  teni[)orarv  or  permanent  blindness, 
and  finally  making  its  exit  at  the  Inner  or  outer  canthus.  lu 
a  case  recorded  by  Dr.  Latimer,  the  discbarge  was  so  profuse 
us  to  necessitate  a  cloth  being  constantly  kept  upon  the 
paticnt'a  face,  and  the  skin  in  the  ncighhourhood  of  the  eye 
hud  become  excoriateii  by  the  discharge  to  such  an  extent  that 
it  hud  all  the  aspect  of  nuUignaut  ditiease. 

A  raost  remarkable  Ciise  of  death  from  intra-cranial  sup- 
puration, couscciueut  on  neglected  antnil  abscess,  ih  recorded 
by  l>r.  Mair,  and  tjuoted  in  full  by  Mr.  Heath  in  one  of  the 
apftendices  to  his  work. 

Necrosis  of  a  portion  of  the  walls  of  the  cavity,  or  even 
caries  of  the  bone,  occasionally  enane,  and  sometimes,  when 
the  disease  is  acute,  it  is  accompanied  by  erysipelatous 
inflammation  of  the  face,  with  very  great  constitutional 
disturbance. 

Mr.  Salter  h:w  jwiuted  out  that  pemuiuent  amaurosis  may 
result  from  the  di8[»lacement  of  tbe  eye ;  indeed,  he  also 
gives  an  example  of  amaurosis  following  inflammation  with- 
out abscess.  Dr.  Latimer  also  alludes  to  cases  of  inijiaired 
vision,  the  result  of  antral  abscess. 

In  the  tirst  case,  the  history  of  the  disease  was  briefly 
this — violent  totjthache  around  the  first  upper  molar,  enormous 
swelling  of  side  of  face,  infiltration  of  the  lower  eyelid  so  as 
to  close  the  eye,  [irotnision  of  the  molar  bone,  and  frightful 
pain  in  the  eye,  which  became  protruded  later  and  became 
blind.  Pus  escaped  neivr  to  the  outer  and  inner  canthus  of 
the  eye,  and  in  this  condition  the  patient  reumined  for 
two  or  three  weeks,  with  occtisional  discharges  of  matter  by 
the  notse. 
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The  hard  palate  was  convex  vithiu  the  mouth.     Mr.  Salter 

ffmoved  the  roots  of  the  first  molar,  uiid  a  wisdom-tooth  ; 
the  pressure  of  the  iustnuuciit  einjfied  pus  to  p(»ur  from  tlie 
openings  below  the  ej'e,  and  tljcre  was  a  eensation  of  bif^iness 
aud  yielding  about  the  whole  bone.  After  the  extraction 
blood  also  poured  out  from  the  fistulous  upeninKS-  The  eye 
wfis  sightless,  the  globe  promineat,  the  pupil  Hxed  ;  there 
was  general  inflammation  of  the  tibroua  textures  of  the  eye, 
and  extreme  conjunctivitis.  Kventually  a  large  secjuestrum 
came  away,  aud  the  inflammatory  condition  passed  off,  hut 
the  sight  of  the  eye  never  returned.  On  oplitluilmoscopic 
examination,  the  only  ahnornml  appeai-ance  observed  was 
extreme  aujemia  of  the  optic  nerve,  a  condition  constantly 
associated  with  suspension  of  the  function  of  vision  when 
dependent  upon  causes  external  to  the  globe. 

Tliu  result  is  not  always  so  disastrous  a8  in  the  hist  case  ; 
thvia  Stellwag  quotes  a  very  interesting  cjise  reported  by 
•Galexowski,  in  which,  after  blindness  of  one  eye  for  thirteen 
months,  com])lete  recovery  ensued.  The  Hrst  tiling  noticed 
was  the  sudden  advent  of  exceedingly  severe  neuralgia, 
rccun-jng  from  time  to  time;  the  eye  became  painful,  pro- 
truded, and  sight  was  lost. 

After  six  months,  ;j;i-eat  swelling  eamo  on,  aud  several 
drachms  of  pus  were  disfiiarged  from  the  lower  eyelid ;  the 
pain  then  subsided,  hut  the  sight  did  not  improve.  Kventually 
the  pain  recurred  with  increased  intensity,  but  although  the 
eye  remained  l)linil  and  the  pupil  diluted,  no  structural  change 
<X)uld  he  discenied.  The  Hrst  ujiitcr  molar  was  carious,  and 
on  its  removal  a  splinter  of  wood  was  found  at  the  end  of 
the  fang,  which  was  probably  the  end  of  a  toothpick.  The 
antrum  wits  opened  by  the  extraction,  and  on  the  same 
evening  the  eyu  was  sensible  of  light;  by  the  next  day  it 
had  completely  recovered.  It  is  remarked  that  the  toothache, 
seldom  present,  was  not  coincident  in  point  of  time  with  the 
neuralgic  pains  and  pains  in  the  eye. 

In  a  case  of  Mr.  Pollock's  there  was  no  actual  empyema  of 
the  untrum,  hut  there  was  deep-seated  active  infliuumatiou 
of  the  superior  maxillary  region,  aud  the  eye  was  much  con- 
gested. On  the  removal  of  the  Hrst  bicuspid  aiul  first  molar, 
about   which    there    was    much    irritation,  the   inflammatory 
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symptoms  rapidly  subsided  ;  but  the  eye  remained  blind, 
jilthough  the  pupil  Bubset^ucntly  contracted  in  response  with 
that  of  the  sound  eye. 

In  the  blind  eye  no  structural  change  conld  be  detected. 

It  is  pointed  out  by  Mr.  Salter  that  in  most  of  the  csiies 
recorded  no  permanent  mischief  could  be  detected  in  the 
structures  of  the  eye,  even  when  sight  was  never  recovered, 
save  uniemia  of  the  optic  disk,  thuH  suggeHting  the  idea  that 
some  irrepirable  damage  liad  been  iuHicced  on  the  optic  nerve 
•external  to  the  eyeball. 

The  case  of  a  girl  of  sixteen  has  recently  come  under  the 
observation  of  several  o])hthalraic  and  dental  sni-geons,  in 
which  there  was  orliital  cellulitis  with  but  slight  constitutional 
disturltance»  great  protrusion  of  the  eyeball,  and  loss  of  sight. 
The  teeth  were  remarkahle  for  their  very  imperfect  develop- 
ment and  tiirdy  eruption  :  several  carious  teeth  were  removed, 
but  the  antrum  was  not  explored,  so  that  it  is  not  possible 
to  say  whether  the  removal  of  the  teeth  did  or  did  not  aid 
in  curing  the  cellulitis,  which  entirely  sulisided,  and  has  left 
the  sight  of  the  eye  fairly  good.  The  patient  did  not  come 
luider  my  own  observation  till  after  the  subsidence  of  the 
ophthalmic  trouble. 

The  treatntcnt  of  empyema  of  the  antrum  consists  in  giving 
free  exit  to  tlu*  pent-up  matter,  and  this  may  be  effectetl  in 
several  ways  ;  the  most  usual  and  the  best  course  is  to  extract 
all  the  dead  teeth  on  tluit  side  of  the  mouth,  when  it  will 
probably  be  found  that  matter  makes  its  escape  though  oue 
of  the  alveoli.  ShouM  this  be  the  case,  the  orifice  should 
always  be  enlai-ged  by  using  a  Int'ffr  trocar — which  would  also 
be  the  proper  course  if  the  matter  did  not  aii(>oar — the  socket 
of  the  first  molar  being  usually  selected  as  the  moat  suitable 
pttint  for  puncture.  In  forcing  the  tnwar  into  the  antrum 
the  thumb  should  be  supported  against  the  jaw,  so  as  to  obviate 
the  risk  of  the  iustnmieut  suddenly  entering  and  wounding 
the  lloor  of  the  orbit  from  l>elow. 

Must  surgeons  use  either  a  gouge  or  a  trocar  for  opening 
the  antrum.  An  opening  commence*!  with  a  trocar  may  be 
enlarged  with  a  gouge ;  but  the  operatinii  may  be  done 
with  far  less  disturbance,  aud  conseriuently  with  far  less  after- 
discomfort  to  the  patient,  by  a  large  spear-head  in  tlie  dental 
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eagiue.     But  if  the  case  be  an  obstinate  one  the  gouge  is  best 
Hiiitcd  for  the  making  of  a  very  large  opening. 

In  this  connection  it  idhv  be  mentioned  that  a  moilenito 
opening  is  sufficient  if  the  antrum  can  be  thoroughly  wnsheil 
out  rljrough  it ;  and  it  is  not  generally  known  that,  if  tbe 
opening  into  the  nose  be  patent,  this  can  be  very  efficiently 
done  without  any  syringe.  If  the  patient  liulds  that  aide  of 
the  iiitmth  full  of  water,  after  a  very  little  practice  he  will 
be  able  by  the  pressure  of  the  cheeks  to  send  it  in  a  full 
stream  through  the  nose,  and  in  this  way  a  large  bulk  of  water 
can  be  forced  through,  tliough,  of  course,  no  very  strong 
mediciunent  can  be  thus  used. 

In  case  there  are  no  diseased  teeth,  a  sound  tirst  molar  may- 
be extracted,  or  the  puncture  made  near  the  malar  process, 
or  backwards  from  the  canine  fossa ;  one  of  these  situations 
must  he  selected  in  the  rare  case  of  empyema  of  the  antrum 
occuiTing  in  an  aged  and  edentulous  person.  0.  Weber 
reconniiends  that  the  hole  should  be  made  large  enough  for 
the  little  finger  to  enter  the  cavity  ;  this  is  rather  unnecessarily 
large,  except  for  an  obstinate  chronic  case,  b\it  there  is  no  doubt 
that,  in  all  cases  where  we  have  to  o]>eu  up  a  cavity,  the 
safer  course  is  to  uuike  a  large  opening.  It  is  a  great  and 
important  error,  though  one  often  committed,  to  be  content 
witli  a  small  openiop  into  the  antnun ;  and  many  cases  ai-e 
greatly  and  needlessly  prolonged  by  the  accumulation  of 
morbid  secretions  in  conset|uence  of  such  treatment.  It  has 
been  |»inted  out  by  Mr.  Cattlin  (foe.  ctt.)  that  the  floor  of  the 
antnmi  is  often  divided  liy  a  transverse  septum  of  none,  which 
conformation  would  render  it  quite  impracticable  to  thoroughly 
and  efficiently  wash  out  the  cavity  through  any  small  opening. 

Having  made  a  free  opening,  tlie  cavity  should  be  thoroughly 
washed  with  warm  water  thniwn  in  with  a  large  syringe  :  a 
piece  of  gum-ehtstic  catheter,  placed  on  the  nozzle  <»f  the 
springe,  will  often  aid  in  doing  this  effectually. 

After  the  cavity  has  l>een  thoroughly  cleared  out,  astringent 
and  disinfectant  lotions  shouM  be  used  daily.  A  weak  solution 
of  permanganate  of  potash  answers  the  purpose  excellently  ; 
but  should  the  mucous  membrane  take  long  to  recover  a 
healthy  condition,  a  stimulating  injection  composed  of  a  weak 
fl'.diition  of  chloride  or  sulphate  of  zinc,  or  nitrate  of  silver 
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ly  be  used ;   weak  bomcio  acid  lotions  also  being  useful, 
id   in   obstiimt^   CA«e8   tincture   of  iodine  has  been  advan- 

tttjjjeously  applieil.  And  Mr.  Smale  h:ts  fonml  jwickin;;  the 
cavity  with  Btrijjs  of  lint  dipped  in  \\.  1  in  4(t  solution  of  carl>olic 
acid  successful  after  the  failure  of  other  remedies. 

The  o|)ening  should  be  kept  closed  lest  the  accidcnt4d  access 
of  food  excite  fresh  irritation.  It  hiw  boon  recommended  that 
a  gold  tube  with  a  stopper  be  fitted  ty  the  opening,  and  secured 
to  the  neighbouring  teeth,  or  to  a  plate,  which  is  generally  better. 

Dentigerous  and  other  cysts  of  the  antmm  will  be  noticed 
in  another  chapter,  and  need  not  be  referred  to  here. 

Oecaaionally  the  root  of  a  tooth  passes  into  the  antrum 
during  an  attempt  to  extract  it^  and  this  accident  may  occur 
in  the  hands  of  the  most  careful  and  skiUe<]  operators. 

As  has  alreatly  l»een  noticeJ,  the  root  of  uu  upper  molar 
not  uncommonly  jiasses  through  the  floor  of  the  antrum,  and 
may  even  become  enlarged  within  that  cavity.  When  an 
attempt  txi  remove  snob  a  root  is  made,  one  of  two  tilings 
liappenH :  either  a  portion  of  the  antrum  is  brought  away 
with  the  tiwth  (Mr.  Cattlin,  lof.  ciL\  or  the  root  slips  up  into 
the  cavity.  Such  an  event  occurred  in  the  practice  of  Mr. 
Cattlin  ;  and  as  the  patient's  father  had  died  from  malignant 
disease  of  the  jaw,  it  was  deemed  prudent,  not  only  by 
Mr.  Cattlin,  but  by  Mr.  Stanley  and  other  surgeons  of  eminence, 
to  i*emove  the  stump,  lost  it  should  become  a  source  of  local 
irritation.  A  trephine  was  applied  to  the  labial  plate  of 
the  alveolus,  and  the  cavity  of  the  antrum  laid  open.  For 
some  time  the  missing  root  could  not  be  found,  and  it  v/a» 
only  by  emj)loying  a  cup  formed  of  gutta-perchu,  mounted 
on  a  piece  of  l>ent  wire,  that  it  was  ultimately  removed.  In 
most  eases  the  employment  of  a  strong  c\irrent  of  water  will 
Buthce  for  the  dislodgment  of  a  stump,  but  in  this  instance 
the  floor  was  divided  into  two  compartments  by  a  transverse 
septum  of  bone. 

In  one  instance  a  canine  tooth  was  driven  into  the  antrum 
by  a  fall,  and  its  presence  only  iliscovorcd  after  some  time, 
wlien  empyema  of  the  cavity  had  resulted.  In  such  a  case 
its  removiU  sliould  l>e  at  once  etTectcd. 

It  is  an  easy  matter  to  get  an  antral  empyema  nearly  well 
but  a  diflicult  thing  to  get  it  quite  well. 
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Wbeu  the  onltnf^i^  meaHure  of  &  moderate  opetung  iricb 
ft  tui>e  mHertc'l  into  it^  mwX  tburoxiich  synnging,  hAvc  fwM  "**> 
eftect  1^  cure,  u  Urger  opening  must  be  rawle. 

This  muy  beet  l»e  done  n\  tiie  caiiiue  fosaii,  either  with  * 
gouge  or  chisel  ftii^l  millet,  and  if  po««ibl<*  tho  bone  nb^ftJH 
be  cUijiptjd  away  down  to  the  level  of  the  tluor  nfllit?  rmtnmjii. 
aiid  a  hole  large  enoui^h  tti  admit  thti  Hugor  iMtide.  Ttat- 
interior  of  the  aiitnim  nmy  Imj  cnrcttod,  nr  troatM  with  8tivn|5'«?r 
appUciitiona  thjui  would  he  adviaiiblci  Jus  inject ion«»  iSoan' 
o|jeratora  even  go  ?iO  far  a»  to  make  i\  fresh  i*iM?ning  fnHinIi**^ 
inferior  meatus  of  the  uose  with  a  Krau&e'^  trocar  and  Ciuu 
but  this  can  hiu^ily  Ije  oftea  ueoetsEiAry  or  desii'able. 

After  free  ii'ri;^atiou  with  b«imdc  lotiooj  the  cavity  i-i  |«tl» 
with  lint  dijiped  in  an  autiseptic*  or  with  iodoform  or  crwl 
gauKt?,  which  is  left  for  a  day. 

The  subaetjuent  treatment  is  jtist  the  eamc  na  that  luiv 
for  ordinary  casein  in  whioh  a  smullei*  opeiiiug  ha&  Buffit'ed 

Tu  tlie  pus  from  sm  antral  filjscess  Mr,  Koti^'hlon  has  fou 
a  diplococcus,  pn>balily  that  of  sputum  aeptita?mia,  Micixx' 
Wrteyciitf*,  torula,  and  stwpbylococci,  BacilluM  lutcatlU  ae^jt 
as  well  as  several  otbGr«, 
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Thk  iiuplmited  portirnis  of  the  teetb,  like  other  parts  of  the 
skeleton,  nva  lialilu  to  local  hypertrophy.    In  exwtosis  this  layei* 
of  oemeiituui  Uc'comert  thickene<l  either  locally  or  geuenUly,  the 
dentine  in  no  case  participating  in  the  enlarge- 
ment, hut,  on  the  contrary,  having  often  lieen     ******  *^**'  ^  * 
diminisheii  in  amount  hy  ahsorption.    The  disease 
may  l>o  defined  as  an  addition  of  tissue,  more  or 
less  uomml  in  ohiira^'ter,  but  abnormal  in  amount, 
to  a  pre-oxi8tin*j  tissue  of  the  same  structural 
character.      If,   for   example,   we  make   a   sec- 
tion from  a  tooth  the  rotJt  of  wliich  haj*  l»ecn 
increased    in  size  beyond  the   natural  dimensions,    an    unnii- 
turally  thick  layer  of  ccmentum  will   he  found,  but   it   will 
in   many  inatancea  ho  difficult  to  point  out  a  sharp  line  of 
demarcation  dividing  the  pre-existingj  from  the  recently-added 
tissue. 

Of  recent  years,  Mr.  Douglas  Caush  has  most  fully  investi- 
gated Dental  Exostosis  ("  British  Dental  A8st>ciatiou  Journal," 
1894,  •'  Dental  Record,"  July  aud  August,  1890),  and  amongst 
the  earlier  papers  may  he  mentioned  those  of  Mr.  Shelley 
(Trans,  Odont  Soc.,  1856-7)  and  Dr.  Ridecker  ("Dental 
Cosmos,"  1878  and  1880,  and  "Anatomy  and  Pathology  of  the 
Teeth,"  1894).  The  last  mentioned  writer  holds  the  opinion 
that  diffuse  exostosis  is  a  fa'tal  malformation,  and  that  it  never 
takes  place  in  teeth  which  have  lost  their  pulps. 

To  neither  uf  these  proffositions  does  Mr.  Cauah  give  his 
suji{>ort,  but  expresses  hiniHclf  decidedly  tt*  tlie  contrary,  and 
indeed,  after  careful  perusal  of  Dr.  Biidecker's  chapter,  I  do  not 
think  that  he  hna  nt  all  established  his  position.     The  chapter  in 


^')  An  upi)er  bietupid  tooth,  with  euMtO!fi»  ot  thu  ui'meutum  of  the  root. 
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bis  book,  however,  is  taken  bodily  from  an  article  by  Dr.  Frank 
Abbott  ("Dental  Cosmos,"  1886);  but  as  it  is  quoted  with- 
out comment,  I  suppose  that  Dr.  B(»decker  fully  endorsee  all 
that  it  contiLinH.  The  term  exoato&is  has  gfiined  such  wide 
acceptnnce  that  it  seems  undesirMble  to  displace  it,  thou;^h  it  is 
jHiinted  out  liy  Weil  that '*  hyperjihusia"  would  hotter  include 
both  general  and  localised  hypertrophies  of  ceinentum  :  other 
terms  sucli  as  osteoma  and  hy[>ero8U>ais  liavc  grtt  into  use  to  a 
eertaiii  extent.  But  in  the  absence  of  any  estal>lifihed  difference 
in  the  pathological  process  involved  it  seems  undesirable  to 
multiply  terms. 

Drs.  Abbott  and  Biidecker,  and  Mr.  Caush  in  most  respects 
lij/ree  in  tlioir  descriptions  of  histological  features — they  differ 
in  tiieir  interpretation,  inasmuch  as  the  former  writers  believe 
that  what  they  have  seen  and  described  must  always  from  the 
first  have  existed,  whilst  the  latter  holds,  and  T  agree  with 
him,  that  they  are  the  results  of  sulwequent  absorptions  and 
redepositious,  in  fact,  pnthologicid  processes  arising  late  in  the 
life  of  the  tooth  ;  Wedl  also  holds  this  view. 

The  structural  characters  depend  to  a  great  extent  on  the 
thickness  of  tissue  present  :  just  as  in  a  norma]  cemontum 
we  have  at  the  neck  of  a  tooth  a  thin  layer  with  x\o  lacume, 
and  lower  down  abundant  lacunte  and  canaliculi.  So  do  the 
tissues  vary  in  an  exostosis. 

The  occun-ence  of  vascular  or  niedullary  canals  (Haversian 
^•anals)  is  to  a  certain  extent  exoeptional,  being  dependent  ujjou 
the  presence  of  u  larger  amount  of  eementum  than  is  usually 
found  in  perfectly  healthy  teeth.  Their  presence  is  not,  how- 
over,  neoesaimly  an  indication  f)F  disease ;  for  when  two 
contiguous  roots  aru  united  by  the  intervention  of  cementum, 
a  vascular  cimal  will  not  uncommonly  be  found  to  traverse  the 
medium  nf  unioiu 

Exostosis  is  genenvUy  distinctly  laminated,  and  the  laminu; 
do  not  always  correspond  closely  iu  texture :  sometimes 
lamimu  very  perfectly  calcified,  with  few  or  nt.»  lacuute,  occur, 
aiul  these,  Mr.  Caush  suggests,  arc  deposited  from  an  ulveolar- 
dentul  ])eno8tetim  which  hns  become  for  the  time  being  healthy. 
Sometimes,  however,  the  deposition  has  l^een  continuous,  luid 
no  lamintc  are  traceable  ;  sometimes,  too,  lamiusc  already 
formed    become   rticroached    upon   by  absorption  and    partly 
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'^sDmvmI.  Inilired,  tliese  alteruations  of  absorption  and  deposi- 
^U  are  a  marked  feature  of  exostosis. 

The  mono  rapid  tho  development  of  an  exostosis,  the  larger 
*^  )acii»a.\  and  the  moi*e  free  the  iinastuuiosis  of  its  couitlictdi 
^^^  '  m-ighlxtunn^  hieuniL' :  there  is,  however,  j^enemlly 

*^  <-<  i  ■  luass  of  iippurently  struoturelesij  iiiiitcriii]  between 

■qui. 

The  eunditions  under  which  exostosis  hHscs  are  but  little 
*X'>wn  :  it  appears,  however,  to  be  a  product  of  a  very  chronic 
'*»1hinmi.itory  condition. 

Mr.  C'Aush  thus  describes  it; — "The  layer  of  cells  iu  that 
4on  uf  the  membrane  nttaclied  to  the  cciiieutuin  becomes 
lore  and  more  active,  lircuking  tip  into  new  cells,  these  new 
IcsIIb  dividing  and  stib-dividing  until  there  is  a  much  larger 
uoibor  of  ccUs  at  this  fioint  than  is  to  be  found  in  the  mcm- 
krune  in  a  normal  condition,  and,  as  a  consequence,  these  cells 
»resa  upon  the  cenientnoi.  As  the  pressure  increases  with  the 
ievelopmeut  of  the  new  cells,  they  change  their  charueter  from 
.hat  of  an  ordinary  nucleated  ceil  to  that  of  an  osteoclast,  or 

tnt  cell,  having  the  puwer  of  absorbing  the  cemeutum  at  the 
[loint  of  contact.  If  tho  blo<.id  supply  becomes  uonnal  at  thib 
itage  no  further  oliatige  takes  place,  and  but  slight  or  no 
liscomfort  will  have  been  felt  by  the  patient,  but  sliouhl  the 
irritation  be  kept  up,  the  colls  will  continue  tlieir  activity ;  or 
if  the  sliglit  inthimniation  becomes  chronic,  the  result  will  be 
the  fiatuf.  The  giant  cells  thus  formed  will  continue  to  al>sorb 
tlie  cemeutum,  until  the  whole  of  it  is  absorbed  away,  aft«r 
which  the  giant  cells  ]>n9s  into  the  grantdar  layer  of  the 
dentine,  and  there  continue  their  work  until  a  portion,  or 
thr  whole,  of  the  granular  layer  is  absorbed.  This  absorption 
taken  place  in  an  irregular  manner  owing  to  the  diffcrenco  in 
the  density  of  the  tissue  it  is  absorbing,  this  ditference  of 
Jenuity  Iteing  caused  by  the  more  or  less  perfect  calcification 
of  the  dentine  ;  the  oate<iclasts  having  arriverl  at  the  more 
dense  portion  of  the  dentine,  the  absorption  ceases  and  another 
change  takes  place  in  the  giant  cells  developed  in  the  alveolar 
dental  membrane,  the  osteoclasts  in  this  membrane  nre  changed 
-Itilo  cementoblastd,  and  begin  their  function  of  depositing 
•inentiun  into  the  spacea  produced  by  the  absorption  pre- 
tviously  carried  on. 
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"It  iti  not  at  all  an  tiuuHUul  thing  tu  tind  {eHpeciiilly  in  the 
layer  next  the  dentine)  a  numlier  of  these  cells  retaining  their 
soft  stnicture,  Burrounded  hy  cenientura,  as  if  some  uf  the 
oateoclasts  htid  l>een  hIow  to  change  tiieir  character,  thns 
leaving  portions  of  soft  tissue  in  the  newly  *lL*j>osited  cementum. 
The  now  tissue  is  usually  deposited  in  layers  dittering  from  the 
original  cemental  tisHue  in  that  it  contiiins  a  large  nimil>er  of 
lacuuie  and  canidit'uli,  these  fretiueutly  occu]»ying  the  ])OBition 
previously  <K;cupie<l  by  the  original  layer  of  oemeutum  ;  the  new 
layer  of  cementum  continues  to  bo  deposited  as  long  as  the 
blood  brings  to  the  cells  material  in  the  form  of  food  for  the 
development  of  new  tissue.  The  amoinit  dei>i>sited  varies 
much:  it  may  l>e  but  a  very  thin  layer,  not  much  thicker  than 
tlie  thickness  of  the  original  cemental  layer,  or  tt  may  be 
continuously  deposited  until  it  is  many  times  us  thick  as  the 
original  layer." 

The  alternation  of  absorption  and  ilepositioa  of  cementum  has 
already  been  allude<I  to:  it  is  especially  apt  to  be  found  where 
a  stump  has  for  a  long  time  been  a  source  of  slight  irritation. 

The  absorption  whioli  later  tiikcs  place  ma}'  go  ivs  far  as  to 
cat  into  the  dentine?,  after  removing  the  whole  thickness  of  the 
cement  ;     examples   of   alworption    and   subse- 
Fui.  1U7.  (>)    quent   dej^Hjsitiou   of    osseous   material    in    the 
cavities  so  formed  have  been  described  by  Mr. 
Henry  (-)  under  the  name  of   Inostoaia      The 
absorption   is   effected   by  the  agency  of  poly- 
nucleated    cells,    which    are   derived    from    the 
osteoblasts  or  formative  bone  cells.      Whether 
they  themselves  itecome  culcitiod.  or  in  turn  give 
place  to  fre^h  osteoblasts,  iias  not,  so  fur  as  I 
know,   been  determined  by  actual  observation  ;    but,  seeing 
that   calcified    Ciirtilage    nmtrix    is   drilled    with    the    utmost 
rapidity  by  the  advance  through  it  of  the  osteogenous  tissue, 
it  seems  most   probable   that    the   same   08tei»lihist  cells  are 
capable  of  etfecting  the  nbsoqjtion  and  8ubse(|uently  becoming 
calcified. 


(>)  J/iwer  moUr,  the  fang  M  which  haH  hwn  al!eft«d  hy  cirostoidft,  and  a]«o 
by  !iUHuri>tiou. 

1*1  TninMiction*  of  the  (hkintnlogicul  Societ)',  December,  1871,  find 
April,   1H72. 
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The  iibnoruial  growth  is,  a«  compared  to  the  exostotiis  of 
bonos,  confinoil  within  very  uarrow  limits.  The  size  of  the 
root  of  u  tooth  may  be  doubled,  and  two  conti^oua  teeth  may 
become  iinited  by  the  dcvelopn»ent  of  ccmcntum  ftbout  their 
n>ots,  but  we  never  80c  a  jT^reat  nuiHs  of  new  tissue  prcidnced. 

I  nin  indebted  to  tlie  bite  Mr.  Spence  Bate  for  tJic  following 
ilhistrution,  ami  for  tlie  loan  of  the  H]>eeimen  from  which  it 
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was  taken.  The  amount  of  hyperti*ophy  is  here  very  consider- 
able, and  liaa  not  only  conneeteii  the  two  roots  of  the  tooth, 
but  uIho  The  remaining  Ktuinp  of  a  coutiguona  tooth,  the 
cpown  itf  which  had  been  previouHly  lost. 

Through  the  kindneas  of  the  late  Mr.  Martin,  of  PortKmouth, 
I  am  enabled  to  add  an  example  in  which  the  second  and  third 
upper  molars  are  united  by  the  abnormal  development  of 
uementum. 

Although  numerous  instances  may  be  found  where  two 
teeth  have  become  uuitc'd  by  cemontum  develojied  under 
circumstances  which  constitute  its  formation  a  ilisease,  yet 
in  no  well-authcntioAtod  instance  has  the  ceutentinn  l>ecome 
continuous  with  the  1)one  of  the  socket  In  reptiles  the 
anchylosis  of  the  teeth  to  the  jaw  is  a  norm  id  character,  but 
in  the  human  subject  a  case  is  yet  wanting  to  slu>w  that 
iinciiylosis  lietween  the  teetli,aud  tlie  jaw  is  under  any  circum- 
stances possible.     In  two  tiasuea  so  similar  to  each  other  in 


('I  Showinj^  t?\rMliiflis  in  a  lower  nioltir  Uwth,  unitiii^  the  two  nM>t«  and 
coati^^uous  tuotli.     From  u  sjwoimL'u  m  the  culJection  n{ 
Mr.  Kitt-ucf  Itnte. 


the  6tump  uf  u  coatigu< 


(')  SI  10 win jr  the  swinti  aDil  third  mulur  teeth  of  tbf  upper  i?iw  unitc<t 
by  tho  abuurmol  devetitpmeut  of  cemcntiim.  I  iini  iti  It- htt'd  to  tlie  lute 
Xtr.  Martin  for  the  use  of  thin  rare  ispeclioen. 
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.Hti'uctui-u  thilt  tlu'ir  distinction  is  often  attended  with  di^- 
L'Tiltr,  ^VL■  sluiultl  lie  able  to  point  out  why  their  separation 
ill  the  jjrL'?^4?iiCL»  of  iliseiiHe  is  ahvfLys  preserved  whan  con- 
tiL'iniuH  Iwkiios.  |ilticeil  luiiier  aimihir  circuniHtances,  becotuo  ^ 
ivmlily   niiitLHL 

If  WL'  I'XJLiiiiiK  ;i  ciisG  of  lofial  diaeuse  in  a  bone — a  phiilaxi^T 
\\jv  v\\\.u\\Ai\   til   whii]i    the   vitality  is   at   one  point  lost — — ^*'^ 
sliull   tiiiil   iiii   u]jt'iuiif_;  throu^'h   the  integuments   from  whi^ 
l«u>   is  ili^ctiririTL'il  ;   extending  from  thia   point,  the  slitn    a-*^^ 
|n  ri'siLiiiii  1^ill  l*e  iiifUuiied  to  a  certain  distance,  the  dise^^'^ 
;jni^liiLilly  uKTi-'iiiL'  into  the  ]ieuUI\y  tiasnes.      If  jui  opportuJ**^ 
n^  u  tMi\fiil  c'.\Liiiitniiti*:iii  be  afforded,  it  will  be  found  that  tiI"*^*^^ 
iIh-  iloiul  joiiifs  till-  living  bone,  the  hitter  is  undergoing  abs<:>*'^ 
tnp]j,  nud  thiit  bt^ymul  thia  point  new  osseous  tissue  ifi  betxuffl-* *^^ 
ibvL'Iopi'd  upon  tiiL*  .svirfuee  of  the  pre-exiating  bone,  the  lafc^^ 
jhart   njnr.s]Miinbii;_^   t(i   tlic  junction  of  the  hejilthy  and   "t*^* 
tlisoiisud  ^uft  tissiii.'?^,  ;unl  the  former  to  the  part  inhere  the  aic**-*^ 
t'xlilhiis  Eiil  tliu  itiliciition  of  chronic  supfjurntion.     In  a.  too*^ 
i  i^ti ; J   iiivi'.stnicnt  ot  which  has  become  inflamed,       ""^ 
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presence  aud  positiou  of  which  are  normal,  the  trausitton  from 
health  to  ilisense  is  iiuperceptihle,  and  is  uauitlly  destitute  of 
syinptoiati.  It  h  only  when  the  amount  of  uew  tissue  has 
attained  a  considenihlc  thickness^  that  distinct  symptoms  are 
developed,  and  even  tlien  they  are  in  many  cases  absent.  In 
dental  exosuwis,  a  distinction  nnist  he  dmwn  hetweeu  those 
cases  in  which  the  disease  is  consequent  upon  pre-existing 
disease  in  the  tooth,  followed  by  marked  irritation  of  the  alveolar 
meiiibnine,  aud  those  in  which  it  is  developed  independently  of 
any  otlier  disease. 

When   the  disease  arises  in  conuection  with   oariet),   it   is 
attended  hy  a  thickening  of  the  jjfums,  which  assume  a  deep 
dull  colour,  and  a  disposition  to  bleed  when  subject  to  friction 
either  from  the  tooth-brush  or  food.     But  when  the  crown  of 
a  tooth  is  free  from  disciuie,  exostosis  of  the  root  may  be  unat- 
tended  with    any  recognisable   chan;^e    in    the 
condition  of  the  couti^ous  gum.     The  occur-         ^^-  -^^  * ' 
rence  of  sympathetic  pains   in   the  head,  face, 
or  neck,  may  be,  and  often  is,  the  only  iudiciition 
of  disease.     In  the  presence  of  such  pains  it  is 
often  extremely  ditficult  to  determine  whether 
the  teeth  are  in  fault,  and  if  so,   which  tooth 
or  teeth  have  occasioned  the  sulVuring.     Sooner 
or  later  local  symptoms  may  arise  by  which  the 
offender  can  be  recognised.      The   tooth  will   become  tender 
on  presaare,  or  sensitive  to  the  effect  of  hot  or  cold  fluids, 
or  the  gum   may  l>ecome  absorbed,  and   leave  exprtsed  the 
neck  of  the  tooth,  which  eventually  becomes  loose.      Such 
obWoug  symptoms,  however,  commonly  appear  only  after  the 
patient  has  undergone  great  suflering  from  assumed  idiopathic 
tic-douloureux,   a  complaint  for  the   relief  of  which  patients 
have  (iften  submitted   to  have   tooth   after   tooth   extracted, 
although   the   relief  afforded   after  each   opemtion   was   but 
questionable. 

There  are  cases,  however,  in  which  the  [fresence  of  exostosis, 
even  of  slight  amount,  proiluees  great  misery :  a  certain  tiwth 
is  pointed  to  by  the  patient  as  the  cause.  Its  removal  brings 
relief.     The  coniplaitit  returns,  another  tooth  is  Hxed  upon, 

P)  A  nidlnr  Umth  oi  the  ujtper  jaw.  tliu  riKitn  of  whiuh  nre  tliickened  by 
the  fldditiou  of  cvraeotwu,- thti  crown  being  Iree  from  vU^.u&«, 


and   removed    with   a  aiiiiikr  reunlt.     Aimthcr  and  anotH« 
follow  ;  Mud  it  m  oiilj  after  all  the  teeth  in  tlie  iipiwir  orlo^^«r 
jaw    have   h<;en    removed   th:it    the   (nitieiit  gaiiiK  jiermiiiiOfHt 
inuuunity  from  ]>ainj  t\&  ia  txeiiiplilipi!    in   the  frpllnwiii^    <ji»a' 
which  ciim<?  utidor  the  writcr'a  treatitieiit  aoniL-  yoiiDt  n^o.      'Plu' 
cpoT^Tia  of  the  teeth  were  sound,  Imt  the  l^x^ls  had  hec?<->«***' 
sjightly  onhirf^ed  by  e^toatoaia.     The  prttmnt,  when  «he    fir'rt 
cotiSLiltetl  iiiCj  stilted  tliat  she  hnd  aurtered  from  tir-dnuloiir''*?*^* 
for  aevond  years,  and  had  suhinitted  to  the?  usiml  Trcnti»>*'*^ 
without  advantHge.     Two  te«th  had  been  eitnwt-ed,  aud      «.»i'' 
openitioii  wus  fullowerl  by  a  reiniHt^ion  of  the  syiuptomR.     *3^*'^' 
howpvt^t-,  soon    returtiDd   with    fiiil   aevtritv^   nnd   at      ^•'^ 


])illti, 


..«^<1* 


time  she  I'smic  under  my  i-harge  tw<»   iti»|jer  bicimpid   tt^ 
were  regarded  as  being  coimect'ud  with  tht'  production  of    "C^^ 
disoaKe.      She   sUitcd   that    the   pain    ctvmc   *m    ^mdunlly 
inTgular  int^rvrili*,   lastiiiiyr  soraetimes  f^'r  twi^Jvc   or   fourl' 
hours,  or  muil^  oxlmuatgd  by  sulTeriug  or  naitiotiaed  by  opi»» 
Khe  fell  nish^eji.     The  suBpeotcd  tttJth  apj>eiu*ed  i|uit(?  hi*iilti*. 
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to  be  houih],  Imt  t)ie  roots  of  tlie  tooth  were  oiiIurjrtHl.  in 
this,  as  in  tliu  preceding  cnse,  the  liahility  to  jiain  in  the  (nee 
cejLsed  after  the  ojjenition. 

In  the  two  casen  cited  the  relief  was  complete,  aUhough 
by  no  means  infitantnnoouK  ;  the  pain  became  grmiually  less 
severe,  and  the  attacks  leas  fre(]uent,  and  shortly  ceased  to 
recur. 

It  may  be  stated  generally,  that  the  removal  of  a  tooth  which 
has  been  the  uaiiae  of  Mviupathetic  pain,  nsiially  prodtiees  a 
severe  attack,  tlie  paroxysm  !>eariug  some  relation  in  its 
durati(»n  and  in  intensity  tn  the  previoUH  attacks,  and  to  the 
length  of  time  during  which  the  disctiHe  has  existed. 

The  sympathetic  affection  may,  however,  in  a  few  rare 
examples,  extend  to  a  derangement  of  the  whole  nervoua 
jjystem.  Two  cjtses  have  occurred  nnder  my  own  observation, 
in  whicli  epilejjsy  ap|>eared  to  be  possibly  consecinent  n|iou 
diseased  teeth,  the  most  jironiinent  fniturt:  l>eiug  exostosis 
of  the  roots. 

Tlie  diagnosis  of  extjstoaia  la  attended  with  tlie  greatest 
dithculty,  pain  or  uneasiness  not  to  be  otherwise  accounted  for, 
being  often  the  only  symptom  present.  And  it  must  not  be 
forgotten  that  there  are  many  persons  whose  teeth  are 
materially  exostosed,  who  suffer  not  the  smallest  inconvenience 
from  them,  so  that  the  existence  of  diseune  is  only  recognised 
when  teeth  are,  for  other  reasons,  extracted. 

It  will  sometimes  hajipen  that  an  exostosed  tooth  will  convey 
a  peculiar  sensation  to  the  finger :  when  moved  in  its  socket 
it  mi>ves  very  freely  up  to  a  certain  point,  at  wliich  it  is 
abruptly  and  suddenly  bi-ought  up;  exostosed  teeth  aie  also 
apt  to  be  intolerant  of  a  jar,  such  as  is  produced  by  a  blow 
from  the  handle  of  an  instrument. 

So  far  the  X-ra3's  have  n(jt  been  made  use  of  with  any  mtu'ked 
advantage;  the  Vjest  ])hotogniph  whieh  I  have  seen  is  that  figured 
in  the  "  British  Dental  Association  Journal "  for  Septem)>er, 
1^9fi,  which  was  tiiken  by  Mr.  Harrison,  and  shows  tbe  relation 
of  the  successional  teeth  to  the  ruots  of  the  temi>orary  teeth 
well.  So  far,  however,  the  expensive  nature  of  the  plant,  and 
the  iuhcreiit  dirtieultica  of  the  pn}ees8,  are  such  as  to  leave  its 
practice  in  the  hands  of  those  who  8(>ecially  devote  themselves 
to  it,  and  it  is  prolniblc  that  by  its  means  iu  the  future.^  tUe 
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•iitfmili;  lihi^'nti^is  of  exostosis  will  be  msAe  a  matter  r>f  certaixs'^ 
A  f:uitin]i   shimld^   however,   be  given  that   it   is   possible?, 
jsLm-nil  itl»fji.'rvi,'i-«  have  found,  to  ejsdte  n.  severe  dermtttiti^ 
tilt'  t'!ii]<|iiviiiL*iit  uf  the  X-mys,  and   Mr,  Harrison's  repeffcr^ 
ixfH'riMU'iitis  u|i(Ji]  tlic  same  individual  cnimed  the  loss  of    "^ 
Liiir  ^^(  tIjL'  furt'  tjvor  the  region  subjected  to  their  influeuoe- 
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The  removal  by  absorption  of  more  or  less  of  the  root  in 

teeth  tlie  crowns  of  which  iiiive  been  injured  by  diaeaso,  has 
been  already  mentioned  ;  but  cases  from  time  to  time  arise  iu 
whichf  while  the  vrowu  of  a  tootlt  is  perfectly  sound,  the  rout 
is  attacked  by  absorjjtioii.  It  is  to  absorjjtion,  when  it  occurs 
under  tlie  latter  circumstances,  that  attention  will  he  directed. 

Although  the  procesaes  of  absorption  will  he  the  some  under 
whatever  circumstauces  they  may  be  set  in  action,  yet  wo  may 
arrange  the  cases  under  two  divisions,  iu  accordance  with  the 
character  of  the  exciting  cause.  In  the  first  may  be  placed 
those  examples  in  which  the  whole  or  part  of  the  root  of  a 
sound  i>ermanent  tooth  is  absorbed  Avithont  reference  to  the 
growth  of  im  adjoining  tooth  ;  and  in  the  second,  those  cases 
where  a  portion  of  a  permanent  tooth  is  absorbed  to  make  way 
for  the  eruption  of  a  neighbouring  tooth. 

I  have  seen  many  cases  of  alworption  in-  permanent  teeth, 
where  the  waste  hns  so  far  reduced  the  roots  that  they  became 
loose  and  painful ;  but  I  am  indebted  to  Mr.  I'antou  and  to 
Mr.  IJrookhoiiae  for  specimens  showing  complete 
absorption  of  the  root.  In  the  one  case  the  Fio 
incisors,  one  after  another,  became  loose,  and  fell 
out,  the  patient  being  on  the  younger  side  of 
foi'ty,  jiist  as  thou"-!!  they  were  tomporar}*  teeth 
niHkiug  way  for  their  successors.  In  tlie  otiier, 
a  ]iermanent  lateral  incisor  was  lost  uuder  similar 
oircumstanoes.  In  neither  patient  was  there  any 
indication  of  the  presence  of  disease,  either  in  the  gum  or 
in  the  alveolai'  process.     The  attention  was  attracted  by  no 

(')  Soniul  prmiiineiit  rrntrnl  inrisor,  thr  root  <>f  which  htu  been  absorbed: 
iiom  a  iipvcinieu  pluceil  at  my  dispci»il  br  Mr.  Alfred  C'AXilou. 
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other  tsvinptom  tlian  the  gnuluuUy  increasing  looseness  of  tbe 
tooth,  lij  u  patient  of  my  own,  Jige<l  fifty,  an  upper  ceutnil 
becnnit'  nither  auddenly  loose  and  puinfui.  It  wns  subse- 
quently found  that  the  one  side  of  the  root  Imd  been  removed 
by  absorption,  the  pi  tHjeas  Imving  been  arrested  when  the  walls 
of  the  pulp-cavity  were  reached,  leaving  the  pulp  perfectly 
encased  in  n  thin  tube  of  dentine.  But  for  the  supervention 
of  inHnmmatian,  followed  by  the  secretion  of  pus»  it  is  probut'le 
that  ill  tliis,  as  iu  the  preceding  cases,  the  whole  of  the  root 
would  have  been  removed. 

The  fact  that  the  wulls  of  the  pulp-oavity  resisted  the 
absorbent  action  with  ffrenter  success  than  any  other  part  of 
the  dentine,  accords  with  what  we  may  observe  taking  place 


Kio.  '202.  (') 
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in  a  limited  degree  iu  temporary  teeth.  It  is  probuble  that 
the  presence  of  the  pulp  gives  this  power  of  resist Btnce ;  for 
in  pivote*!  teeth  the  root  is  80iiu;times  reduced  by  absorption, 
and  perforations  are  sometimes  made,  by  wliich  the  metal  piu 
is  exposed.  In  a  specirnen  in  tbe  niusenm  of  the  Odontologiral 
Society,  tbe  root  of  a  tooth  has  l>eeii  iu  great  j>art  absorl»ed  in 
consequence  of  the  irritation  produced  iu  its  socket  by  a  bristle 
which  bad  made  its  way  up  the  empty  [lulp-caual. 

The  six  upper  front  teeth  of  a  yotintr  person  were  shown 
Kome  years  ago  to  the  writer  subsequently  to  tlieir  removal 
on  account  of  looseness.  There  was  no  assignable  cause  for 
their  destruction,  and  the  patient's  general  health  was  quite 
good;  yet  the  roots  of  all  these  teeth  had  been  shortened 


0)  A  pcrmaDeiil  inctsnr,  one  &ide  t>f  the  mot  being  reniared  by  dbiurptioa. 
A  thin  liiAK  of  ilfutitiir  eDclu^ing  the  puli>  has  bct-u  presf-rvcd. 

/-)  A  pivolrti  toDth,  wilb  ibe  ruot  itniucwl  iu  ^i/.f  by  nhM^rptiim,  and  gold 
lim  <'T/ifj>e(i  ut  one  point  by  ii  i>«rtiiratiun,  hIao  prtxlucetl  l)y  rtttsorptiou. 


jiisunpriox  IX  peicman/sxt  tkrth. 
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itb  aingutjir  uuiformity  iiutil  not  more  than  Imlf  tbe  root 

iviniiined. 

Tbe  cases  which  fall  under  the  socond  headiiig  are  usually 
'tcjifiKlcnt  u(K>ti  the  nialix^sitinn,  and.  consequent  retarded 
eriipriori,  of  a  perninnent  tooth.  The  extent  to  which  the 
*J«yrptiou  of  tissue  is  L-iirried  is  usually  limited  to  the  pro- 
duction of  a  alight  de(»re8«ion  in  the  neck  or  root  of  the  tooth, 
'*ut  ill  a  few  eases  the  jmjcess  is  continued  until  the  pulp-cavity 
'•*  laid  upen  and  the  pidp  exposed. 

T'Ijo  ciudnes  of  the  upjter  jaw  being  more  frequently  mal- 
iaoe«J  thau  any  other  teeth,  except  the  wisdom-teeth,  we* 
"**Uld  expect  to  find  instances  of  absorption  in  the  lateral 
^'^^^tsors  and  firet  bicuspid  teeth.  But  in  these  we  seldom  sec 
'*"c*  than  a  simple  depresHioo,  towards  which  the  advancing 
^"^  of  the  coming  tooth  has  1>een  directed,  thougli  instiuiceD 
t-he  expotmre  of  the  pulps  of  lateral  incisors  have  l»een 
"^'wl  oil  record.  It  is  upon  the  second  molai"a  that  the 
UU'st  extent  of  injury  is  iuHicted.  When  the  crown  of  a 
^'stioui-tooth  is  directed  forwards,  it  leads  to  ubsorptiou  at 
'*<i  neck  of  the  obstructing  to<.»th ;  and  tlie  process,  though 
•^tu-rnlly  arrested  before  the  second  molar  is  permanently 
*^jured,  will,  in  stmie  ca-ses,  lay  open  its  pulp-cavity.  I  have 
**en  several  cases  in  which  the  injury  has  Ijccu  followed  by 
'Rfliunmfttioi»  of  the  pmlp.  necessitating  the  immediate  removal 
^f  the  tooth.  In  a  case  whiuh  occurred  recently,  the  ]>atiout 
complniucd  of  severe  pain  in  a  second  molar  of  the  upper  jaw. 
The  tooth  appeared  in  every  respect  sound  ;  directions  were 
therefore  given  that  a  leech  should  he  a])plied  to  the  gum.  On 
the  following  dny  tl>e  patient  rotunie*!,  complaining  that  the 
abstraction  of  blood  had  failed  to  produce  relief,  and  strongly 
urged  that  the  tooth  shonld  be  removed.  The  tooth  had 
bec<^)me  slightly  movable,  and  the  crown  ttad  lost  a  little  of 
the  natund  brilliancy  of  colour.  After  removal,  the  cause  of 
the  suffering  was  manifest.  The  pulp-cavity  had  been  laid 
open,  the  pulp  became  iuHamed,  lost  it-a  vitality,  and  at  the 
time  of  the  ojteration  was  in  a  state  of  decomposition.  In  this 
iiwtntice  there  was  not  the  slightest  evidenci'  of  earics :  hut  in 
others  which  have  come  under  my  notice,  the  cavity  pnxluced 
by  absorption  subsequently  became  the  seat  of  caries. 
The  eiact  D)ochanisni  ot  the  ahsor^ition  ^AucVv  l».V.c^  \A'am^ 
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wtieii  one  tixtth  impinges  ujHm  auotber  l>elow  the  level  uf  the 
glim  is  not  full)*  undfi-Btood.  Wixen  the  contact  takes  plnco 
above  the  edge  of  the  gum,  uo  harm  is  douc,  unleda  the 
crowding  induces  caiies  at  tlmt  point ;  hut  when  it  is  at  a 
lower  level,  absorption  is  set  up,  whether  by  the  periosteum 
being  irritated  by  being  8([ueezod  between  the  crown  of  the 
advancing  tooth  and  the  ccmcntum  of  the  other,  or  by  some 
other  process.  But  as  a  practical  matter  it  must  be  remem- 
bered that  there  may  bo  absolutely  nothing  to  show  for  it, 
save  pain  and  tenderness,  for  the  spot  at  which  absorption  itt 
taking  place  may  be  far  beyontl  the  reach  of  a  probe  :  this 
has  been  observed  b<Jth  witii  lateral  incisors  and  witli  second 
molars. 

In  a  citse  recently  under  ubservatiou,  pain  was  complained 
of  in  a  second  molar,  which  was  found  to  be  eaten  into  at  the 
gum-level,  where  a  short  wisdom-tooth  impinged  upon  it  It 
wiw  gRisjied  with  forceps,  and,  though  previously  apparently 
fairly  firm,  the  crown  came  away  instantly.  Ou  examination 
it  was  found  to  liave  entirely  lost  its  roots,  save  the  shortened 
remains  of  the  anterior  labi:il  nxitJj,  and  yet  ita  pulp  had 
remained,  in  part  at  least,  abve. 

-Ve-crcMM  of  th^  Ter-tL — After  the  death  of  the  tooth-pulp, 
the  tooth  may  long  ivtaiu  an  organic  connection  with  tlie  port 
outside  it  by  means  of  tlie  cementum,  and  usage  ha«  led  us  to 
sjieak  of  suc]i  a  tooth  as  a  dead  tooth,  though  in  fact  it  is  not 
really  wholly  dead.  But  usaire  has  likewise  limited  the  term 
"necrosed,"  which  really  menus  just  the  same  thing,  to  that 
more  complete  death  in  which  the  cementum  likewise  is 
iavolved. 

A  perfect!}'  dead  tooth  is  so<>n  thrown  oft'  by  nature  as  an 
extraneous  bo+Iy,  its  expulsion  being  attended  with  more  or 
less  local  iufluuimatiou  of  the  surroiuiding  soft  ports.  The 
amount  uill  to  u  considerable  extent  depend  upon  the  relations 
of  the  several  paits  involved  at  the  time  the  death  of  the  tooth 
takes  place,  and  upon  the  cause  which  prwluced  it. 

If,  for  instance,  the  alveolus  and  the  gums  have  receded, 
the  inflammation  eicited  by  the  dead  tooth  will  not  l>e  great, 
luilesj*  the  death  of  the  tooth  has  been  conse<pieut  upon  recent 
inflammation  of  the  ]Hilp  und  of  the  dental  periosteum.  Even 
then  the  sjmptoms  will  be  less  severe  than  they  would  have 
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been  hart  the  alreoUia  ntid  gtira  risen  to  the  nRiial  level.  But 
we  see  many  discoloureil  teeth  wIultU  have  remnineil  fur  yeurs 
Hrnily  im[)Uinte«l  in  tlie  jaw,  ftinl  their  preaence  has  been 
uiuitteuded  with  berious  iucouvenieuce,  yet  they  miiy  be 
described  correctly  as  necrosed  teeth.  In  such  cases  the 
disease  has  not,  however,  involved  the  whole  of  the  tooth  ; 
some  part  lia«  retained  its  vitulity,  through  which  the  connec- 
tion witli  the  aofV  tissue  has  been  maintained,  and  consequently 
the  tooth  has  1>een  enabled  to  luild  its  phicc.  The  circum- 
stance that  a  tooth,  the  crown  of  which  presents  all  the 
extenml  characters  peculiar  to  a  dead  tooth,  retains  its 
position,  and  in  certain  cases  fails  to  produce  considerable 
local  disturbance  in  the  Jaw,  while  in  other  instances  great 
irritation  is  set  up,  indicates  that  the  disease  is  subject  to 
important  modifications,  which  at  Hrst  sight  are  nut  very 
apparent.  On  investigatini;;  a  sei*ies  of  cases  it  will,  however, 
be  found  that  the  modification^  which  they  present  aro  conse- 
quent upon  the  extent  to  which  the  tooth  has  become  involved, 
rather  than  to  any  special  ditference  in  the  disease.  Thus  the 
dentine  may  lose  its  vitality  in  consei]uence  of  the  pulp  havin;j; 
been  destroyed,  and  the  tooth  assxnne  the  j>eculiar  bn)wnish- 
red  colour  which  arises  from  the  decomposition  and  difVusion 
of  the  blood  contiiined  in  the  pulp  throujrh  the  dentine,  and  yet 
the  cementum  may  retain  its  connection  with  the  periosteum. 
This  connection  affords  the  means  by  wliicli  the  tooth  may 
retain  its  place  for  an  indefinite  peririd.  Kxamples  are  often 
seen  in  whirh  the  ]mlp  has  been  suddenly  destroyed  by  a 
blow  received  many  years  previously,  and  the  injury  has  been 
followed  by  discoloration  of  the  crown  of  the  tooth.  The 
patient  will  state  that  the  tooth  is  dead,  but  this  is  not  strictly 
correct.  The  death  has  been  limited  to  the  dentine  ;  the 
cementum  has  retained  its  vitality,  although  its  normal  state 
may  not  be  perfectly  preserved. 

Again,  in  pivoting  a  tooth  we  reduce  the  root  to  a  similar 
condition.  The  vitality  of  the  dentine  is  socriHced  when  the 
pulp  is  destrtiyed,  but  if  the  operation  is  attendeil  with  success, 
the  life  of  the  cementum  will  be  maintained. 

The  time  durinti  which  a  to<ith  so  circumstanced  will  retain 
its  position  without  imdergoiug  further  change  is  not  unlimiteil, 
for  tho  cementum  is  apt  to  become  the  seat  of  an  increased.,  if 
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not  H  morbid  action,  so  soon  as  the  vitality  of  tlie  dentine  is 
lost.  Ill  some  ctisca  great  additions  are  made  to  its  siirHice, 
And  throiitrli  the  new  tissue  the  connection  with  the  periosteiun 
is  prvservcii.  In  others,  again,  ailwirptiou  is  wet  np,  and  the 
root  bcooniea  rcdviced  in  bnlk,  is  griulually  detached  from  the 
periostenni,  loosens,  and  fulls  ont.  In  the  fiirmev  case  the  living 
portion  of  the  tooth  ajjpears  to  be  very  limited  in  amount, 
its  extent  lieing  often  ctnitined  to  the  newly-added  tissue  ;  for 
the  api»earance  presented  by  some  specimens  would  justify  the 
the  conclusion  that  the  cemontnm  which  existed  at  the  time 
the  dentine  lost  its  connection  with  the  soft  [jarts,  though 
not  deprived  of  life  concurrently  with  the  dentine,  yet  subae- 
ijueutly  lost  its  vitidity  ;  lint  not,  however,  before  new 
cementum  had  been  added  upon  the  'Hurfaee  of  the  older 
tissue  in  parts. 

If  we  remove  a  tooth  which  has  Ik'CU  the  subject  of  the 
foregoing  changes  and  allow  it  to  become  dry,  those  portions 
of  cementum  which  are  of  comparatively  recent  formation  will 
|irescnt  the  opaque  white  aspect  of  healthy  bone  ;  while  the 
other  jiiirts  of  the  t(>oth,  including  the  older  cementum,  exhibit 
more  or  less  discolnmtion.  Now,  it  is  possible  that  the  whole 
of  the  tooth  became  necrose<l  at  the  same  time,  but  it  is  more 
pi'obftble  that  the  death  of  the  cementum  was  subsecpient  to 
the  death  of  the  dentine,  nnd  uIho  to  the  development  of  a  new 
layer  of  cementum.  Otherwise,  it  must  be  admitted  that  the 
living  tissue  was  dcvelofwd  u|>on,  and  united  to,  and  continuous 
with,  the  *lead  structure,  which  is  not  likely. 

Necrosis  may,  however,  be  confined  in  the  first  instance  to 
the  ccnientum,  the  dentine  and  dcntiniil  \n\\\\  retaining  their 
normai  relations.  In  cases  wfiich  jiresent  this  chai-acter  the 
tooth  becomes  loose,  and  the  gimi  usually,  although  not 
necessarily,  recedes.  The  surface  of  tlie  cementum  is  detached 
from  t\\Q  periosteum,  exce(itiug,  perhaps,  at  and  alH)ut  the 
extremity  of  the  root,  where  the  nerves  and  l)lood-ve8sel8  jioss 
into  the  pnlp-cavity. 

The  patient  complains  of  intermittent  pain  in  the  tooth, 
excitable  at  any  time  by  tliu  appHcntion  of  hot  or  cold  water; 
very  commonly  pus  will  escaiK.'  from  between  the  tf»oth  and 
the  gum  when  the  latter  is  pivssed.  The  crown  of  the  tooth 
does  not  assimie  tlie  dark  slate  colour  which  follows  after  the 
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'tcatb  uf  the  pul{>.     In  tbiH  form  of  the  disease  additions  nre 

>t  omtle  to  the  cementuni,  unless  iu  small  and  iHolated  spots. 

m«tiiufa  the  cemeiituin  is  greatly  reduced  by  absorption, 

and  eveu  the  deutiue  iu  manjcaJiOK  sutTcrs  aUo,  though  necrosed 

^*»a!iie  is  usually  a  wturce  of  so  mucli  irritation  that  it  comes  to 

t>e  bathed  in  pus,  and  vm  is  to  be  removed  from  the  Action  of 

bere  is  yet  another  form  of  partial  necrosis.  ()ne  root  of 
*-•  ilouble-rootcd  Iceth,  or  one  or  two  of  the  ti'eble-ro<.tte'l 
^^^■*:li,  may  becinne  dca'l  and  perfectly  <letnclied  fi^oni  the  lininjj 
*'**ini!>mne  of  the  alveoliw,  while  the  rcmiiiniug  root  or  rootj* 
■"^^^rve  their  vitality.  Teeth  when  in  this  condition  are  apt 
^  V»e  at  times  very  troublesome.  When  they  are  usecl  iu 
^^^-^tication,  pain  is  cxperiencetl  from  the  deitd  root  being 
*"«>*$jje,}  into  the  socket,  the  lining  meu»braue  of  which  is 
J  ^Xred  by  the  rough  surface  usually  presented  by  the  dead 
■^t.  The  contiuueti  irriUition  arising  from  this  cause  is  pro- 
^'^'itive  of  thickening  of  the  alviv>Iar  covering,  accompanied 
■3^  the  development  of  a  high  degree  of  sensitiveness  in  the 
^^)crtroijhied  parts,  the  susceptibility  to  pain  in  which  is 
'*»8e<piently  increased.  Hot  or  cold  fluids  taken  int4>  the 
Outh  also  excite  pain  in  the  tooth  itself,  or  iu  the  irri- 
^^*1  alveolus  (it  is  very  ditticult  to  say  in  which).  The 
Veolus  and  gum  of  the  dead  root  may  or  may  not  become 
*^Vi8orl>ed. 

Such    teeth   may  sometimes   be  restored  to   usefulness   by 

*^Vitting  oH'  the  necmseil  portion,  which  is  usually  not  at  all 

*^iflicult  of  itceomplishmcnt  with  the  ai*!  of  the  engine.     An 

**ppor  molar,  one  lubial  root  of  which  has  thus  been  cut  off, 

Will  preserve  a  considemble  degree  of  firmness  if  its  other  two 

t*ootis  are  fairly  healthy. 

Iu  one  case  we  may  see  the  whole  of  the  root,  even  to  its 
treaie  point,  hiiil  bure  by  the  removal  of  the  investing  parts, 
fftnd  in  another  cose  the  gum  will  nearly  maintain  its  normal 
height.  Of  the  two,  the  fonner  condition  is  preferable,  on 
Hccount  of  the  greater  degree  of  irritation  and  pain  which 
Qsually  attend  the  latter. 

The  thickened  pono«tenm,  if  adherent  at  any  point  to  tho 
ceuicntum,  may  Ih\  and  sometimes  is,  withdrawn  from  the 
socket  on  the   tooth  being  extracte<l.     It  is  usually  light  iu 
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colour,    uf   comiderabie   thioknoHs,   aail   altuo&t  an  dexTK. 
fibroH^artik^e, 

It  is  pi^bable  thnt  the  auoceaa  soTactinion  tittundiiiifc  ^yn\ 
replantntioii^  nfter  nil  other  treatment  hmi  falltjd,  ilt;|irml-**  tijwn 
the  jwssibility  of  thus  remaviug:  any  nwrc'secJ  ceiiii'iii  ■«  «.  il  ur 
much  tliickeiied  [lerioeteuin  befnru  rr.'sttoriiig  thv.  tivith  'i 
socket. 
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It  occasionally  bappetiM  that  the  enamel  uiid  the  eubjaceut 
dentine  become  eiiteii  uway,  without  iiiiy  of  the  ordinary 
appC'urauce^  «>f  dental  caries  beia^  luiunfest.  The  cavities,  if 
such  thoy  may  be  called,  are  iu  general  regular  in  form,  and 
8aucer-8ha[>ed,  the  rentoval  of  the  enamel  having  taken  place 
more  widely  than  that  of  the  dontine.  The  surface  in  [ler- 
fectiy  imrd  and  polished,  and  often  absolutely  free  from 
discoloration. 

This  aOection,  wliich  was  described  by  Hunter  under  the 
mime  of  "decay  liy  denudation/'  moat  commonly  attacks  the 
necks  of  the  teetli,  forming  a  buiooth  hori/^ontal  groove  clothe 
to  the  edge  of  the 'gum  :  it  is  more  fretjueutly  met  with  iu  the 
upper  than  in  the  lower  jaw,  and  ch>sely  simulates  the  a]>|)ear- 
ance  produced  by  mechanical  abrasion  caused  by  the  friction 
of  a  tonth-hrush. 

Now  and  then,  however,  teeth  are  attacked  in  positions 
inaccessible  to  the  tooth-brush  ;  thus,  in  the  canine  tooth  here 
figured,  the  groove  was  not  only  upon  the  anterior  surface,  but 
extended  back  on  both  sides  of  the  neck  of  the  tooth  ;  more- 
over, it  WHS  distinctly  undercut. 

This  erosion  may  go  on  till  the  pulp-cavity  is  opened  and 
even  ptissed,  so  that  the  tooth  is  fairly  cut  through  by  it.  An 
instance  of  a  lower  bicuspid,  witli  its  crttwn  thus  undermined, 
has  recently  presented  itself,  which,  from  its  position,  was 
thoroughly  protected  from  the  ordinarily  recogniaed  sources 
of  friction.  Although  the  labial  Rurfacea  of  the  teeth  are 
usually  attacked,  tlio  linguul  surfaces  may  in  some  few  instances 
l>e  eaten  awny  :  in  the  two  incisors  here  Hgui'ed  this  has  taken 
place,  the  gum  having  at  the  same  time  recetled.  Iu  the  right- 
hand  figure  an  islatid  of  enamel  has  been  thus  removed  fi'om 
the  lingual  surface  of  the  crown, 

0.8.  ^  V 
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Sometimes  the  enamel  is  attacked  at  Bcvera]  points  ou  the 
labial  8urffUM?8  of  the  crown  of  t)ie  front  teeth.  In  a  patient 
lately  under  my  care,  the  enamel  hiui  been  renmved  in  irrogulnr- 
8hrtpe<i  paU'hes  from  the  ujtper  incisors  nnd  cunine«,  and  to  a 
less  extent  from  the  biouspidH.  The  subjacent  dentine,  which 
liiid  been  but  little  er<xled,  was  perfectly  hard  and  iK>lished, 
but  the  edges  of  the  enamel,  uhich  were  sharp  and  angular, 


Fifi.  2{)4.  C) 


Fio.  205.  («) 


were  jmrtlully  disintegmted,  clnilky-Iooking,  and  cnimbly.  The 
patient  hurl  been  confined  to  her  rnom,  and  for  the  |<rciiter  part 
of  the  time  tu  her  bed,  by  a  severe  attack  of  rhcuuiatic  fever 
and  its  sefjusla',  for  upwards  of  nine  mouths  ;  and  during  this 
time  she  hud  tiken  much  medicine,  and  had  been  inoapal)le  of 
y:ivin^  nny  attention  to  her  teeth. 

Occtutionally  thiH  disapjtearance  of  the  eoameli  etc.,  may  be 
traced  to  ])ccnliaritieHof  diet,  suult  as  sucking  lemons,  and  in  one 
case  the  patient,  a  hyatericiil  ;rirl,  subsisted  mainly  upon  j^rajjes, 
which  she  sucked  in  such  a  manner  as  to  bring  them  largely 
in  contact  with  the  l;ibial  surface  of  her  front  teeth. 

In  other  ciises  the  nmcous  membrane  of  the  lip  ia  found  to 
be  thickened  and  altered  in  appeanmce  where  it  lies  upon  the 
surface  of  the  teeth,  but  it  has  yet  to  be  shown  whether  this 
is  cause  or  eft'ect. 

A  somewhat  similar  case  is  figured  in  Harris's  "Dental 
Surgery  "  (tenth  &iition,  p.  -61);  and  Dr.  Parmly  mentions  a 
case  in  which  h  nutunil  tnoth,  set  upon  an  ai-tiiicial  piece,  was 
aimihirly  grooved  ;  thiis  histobserviitiou  1  can  ouutinu,  and  may 
add  that  I  observed  it  in  a  case  where  the  patient  ntrely  or 
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never  resort^  to  the  use  of  a  tooth-brush  :  a  similar  observation 
was  i*ecoriie*l  hy  Air.  Harrisou  in  the  Truustictions  of  the 
Oflontological  Society,  May,  1^70, 

But  a  yet  niurc  cogent  ur^meut  for  tlm  existence  of  thiy 
"erosion"  of  the  teeth,  as  distinct  ft-om  mere  niechauical 
abrasion,  is  fiirnislied  by  nn  observation  nf  Dr.  Murio('),  who 
found  that  the  teeth  of  a  sea-lion  {Otaria  jttl*atti)  had  been  thus 
wivsted.  The  excellent  figure  given  (Inc,  cit.)  is  too  large  for 
reproduction  in  these  pages,  but  it  is  at  once  evident,  ou 
inspection  of  tlie  ditiwing,  that  the  circuuiferentinl  grooving  of 
these  teetli  cannot  be  accounted  f«r  by  friction,  us  in  most 
iustaucea,  and  notably  iu  tho  great  ciinincs,  the  plncos  most 
affected  are  situated  on  the  sides  of  tho  teeth  most  protected 
from  wear,  and  the  crowns  are  nicrely  worn  down  in  the 
ordinary  way. 

This  con<iition,  at  least  iu  this  extreme  degree,  is  not  common 
among  tlio  seals,  but  I  have  seen  an  approach  to  it  in  the 
teeth  of  other  Kpeciincns  of  Otaria,  mni  in  the  proljijsuis  Kcal. 

In  tbe  museum  of  the  Koyul  College  of  Surgeons  there  is  a 
skeleton  of  Ouiritt  nt^lff-n\  in  wliich  this  form  of  wasting  of  the 
teeth  is  well  exemplified.  In  it  the  teeth  are  much  worn  down 
by  masticntion,  but  in  addition  to  this,  some  of  them  arc  deeply 
grooved  in  positions  not  at  all  exp<«ed  to  orrliimry  wear.  The 
third  left  upper  incisor  is  thus  <Ieeply  notched  ou  it«  outer  and 
anterior  iispect,  close  to  the  edge  of  tbe  gum,  whilst  otiier  teeth 
present  u  similar  condition,  though  less  markedly. 

Mr.  (*olcmim  (Tnins.  Inteniar.  Med.  Congress,  1>*1S1),  dia- 
cuHsing  tlu*se  teetli  of  (Jtjiria,  pointa  out  that  some  seals  are 
known  to  take  stones  into  their  mouths,  jmd  very  proi>ably  take 
moi-e  or  less  nand  also  ;  moreover,  hard  fish-scales  are  very 
fretpiently  in  their  mouths,  and  their  long  and  very  Hoxible 
tongues  are  capable  of  sweeping  all  round  these  enwled  teeth. 
Whilst  admitting  that  it  is  diflicult  to  account  for,  and  that 
Bome  uncert4iinty  still  rests  upon  the  subject,  he  does  not  think 
that  we  can  fairly  rule  out  mechanical  attrition  as  uot  being 
amongst  the  possible  causes  in  these  cases. 

Mr.  Bland  Sutton,  in  one  of  his  modt  valuable  pai)era 
on  comparative  dental  pathology  (Trans.   Odont.   Soc.,  Jan., 


(*)  Tnuisacfewiu  at  the  OdontologiciU  Society,  Jun«,  1470. 
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18H4,  and  April,  1885),  has  touched  npou  this  conditiou 
of  erosion  in  seals,  nod  draws  attention  to  the  reduced 
dejilition  of  tho  elephant  seal  {M'invjrhittus  /«>«/«»«),  \vho»e 
peg-Hliaped  molura  present  a  circumfei-ential  grooving  perhaps 
due  to  erosion,  and  also  to  a  skull  of  Otaria  jutxUay  the 
property  of  Mr.  C.  Bartlett. 

In  the  latter  the  skull  and  jaws  arc  affected  with  a  sort 
of  poroua  soft  hypcn.»stoais  like  that  seen  in  the  skull  of  rickety 
animals  about  puberty.  A  racouu-like  dog  {Ni/r.irrtMieJi 
procyoniiffg),  is  also  quoted  as  Imving  tli©  characters  of 
mollities  ost^iuni,  and  the  teeth  as  having  underj^one  erosion. 
Heuee  he  tliiuku  that  in  face  of  these  instances  of  erosion 
occurring  with  couutitutional  bone  disease,  aud  with  com- 
pnratively  functionlcss,  impcrfeetly-dcvelo|>ed  teeth,  there 
woiihl  seem  to  be  an  association  between  erosion  and  defective 
development. 

Aud  beyond  this,  it  is  easy  to  suppose  that  the  secretions 
i»f  the  gum  overlying  the  diseased  bone  might  well  Ije  altered, 
and  possibly  might  be  siioh  as  to  soften  the  teeth  rouud  their 
necks. 

An  appoarauec  similar  to  erosion  has  l>eeu  met  with  on  the 
functioulesa  tusks  of  the  female  Indian  elephant  :  upon  unc  of 
these  a  mass  of  eggs,  npimrently  of  u  dipterous  insect,  were 
found,  and  it  is  stated  by  sportbuien  this  is  no  nnconnnon 
occurrence,  aud  that  the  larvte  or  puptc  are  often  found  in  the 
margin  of  the  gum  and  attached  to  the  tusk.  Mr.  Sutton, 
however,  disposes  of  tho  idea  tlmt  these  parasites  play  any  part 
in  the  erosion,  if  snob  we  are  to  term  it,  for  the  cxfuvatiou 
took  place  for  three  inches  below  the  exserted  portion  of  a 
rudimentary  tusk,  which  wtis  examined  in  **/«  in  na  elephant 
which  died  in  the  Zoological  Gardens.  This,  then,  is  a  tnie 
case  of  absorption,  and  not  of  erc>.iion,  und  Mr.  Sutton  com- 
ments upon  it  thus:  ^^Pathologists  have  long  been  aware 
that  morbid  changes  are  more  prone  to  attack  undeveloped, 
funetionless  or  imperfectly  acting  organs ;  hence  I  imagine 
that  the  tusks  of  female  clepfaauta  are  more  prone  to 
inflammation  than  the  fully-developed  representatives  in  the 
male." 

There  is  yet  another  form  of  wasting  of  the  teeth,  which 
is    more   rare    than    those    already   described.       In    it    not 
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ksolated  spots,  but  the  whole  exposed  portion  of  the  touth  is 

attacked ;  as  the  morbid  actiou  goes  ou,  the  enamel  is  slowly 

Tenaove*!  fmm  the  crown,  so  that  the  teeth  become  shorter  Mud 

'tbinaeTi  and  assume  a  pecuhar  yellowish,  traushicent  appear- 

the  position  of  the  pulp-cavity  boiu^r  stnmgly  amrked  by 

liflerence  of  colour.     lu  the  only  case  wliich  has  coiue  under 

my  own  obaervatiou,  the  wtuitin<x  of  the  tcetli  was  estnblished 

beyoud    all    doubt    by   takini;    moilcls    from    time   to   time. 

The  patient,  an  aufvmic  girl,  was  reduced  to  a  state  of  great 

prostration   by  acute  dysjiepsia,   and  wiis   for   a   cousidcmble 

tjme  cjuhued  to  her  bed  ;  she  was,  however,  ao  hysterical  that 

it  was  exceedingly  difficult  to  rightly  estimate  her  couditioa. 

At  one   time  tliere   was  great   tenileruess  of  the    teeth,  and 

general  periutstitis  in  the  front  of  tlie  uiuulh,  wliicli,  judging 

by  coUiur  alone,  appears  t^*  Imve  reaulteii  In  iho  dcutliofone 

of  the  upper  central  incisors.     The  use  of  alkaline  upiilications 

seemed  to  have  no  ctt'eut  whatever ;  but  the  patient's  condition 

bajs  now  greatly  imjiroved,  and  tlie  diaease  ajjpearH  to  be  no 

longer  prugrcasing.     It  is  remarkable  that  during  her  prulonge<1 

Ulncss,  while  the  teeth  were  being  rapidly  eroded,  no  caries 

occtuTwl  in  the  mouth. 

A  case  of  wasting  of  the  front  teeth,  by  which  a  separation 
of  three-eigbths  of  an  inch  was  brought  about  between  the 
iociflors  in  the  course  of  two  years,  is  related  in  Harris's 
•^  Dental  Surgery  "  (p  364) ;  and  Mr.  Hell  has  given  figures  of 
8  cnse  in  wliicli  this  wasting,  attiecting  mainly  the  edges  of  the 
teeth,  effected  a  wide  sepunitiou  between  the  upper  and  lower 
central  incisors,  and  attacked  also,  though  in  a  less  degree,  the 
laterals  and  canines,  which  could  not  be  brought  into  eontnct 
with  one  another. 

The  cause  of  these  various  forms  of  erositui  has  Iwcn, 
fn^m  time  to  time,  the  subject  of  great  discussion  ;  though 
aomv  hypotheses,  such  for  instance  ns  that  which  attri- 
butes it  to  disease  inherent  in  the  dentine,  may  be  at  once 
(iisnxisscd. 

It  has  already  Iteen  showu  that  mechanical  abrasion  will 
with  difficulty  be  uiade  to  account  fur  wll  the  cases,  though 
|)r.  l^onwill  has  recently  pointed  out  that  the  elastic  Hexible 
huirs  of  a  tooth-brush  could  make  grooves  of  forms  not  at  tirst 
(light  readily  explicable. 
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Absorption  cimnot  aU*a7s  he  callod  in  to  nooount  for 

rcmovul  of  the  t<K>th  substance,  for  it  often  takes  plact;  nt 
remote  from  ixuy  structure  cajjuble  of  developing  an  ubsori 
orgiiu,  and  it  seems  that  we  must  full  back  n|.K>n  the  idea  t 
it  is  Jin  cxamjile  of  chemiciil  solution.  But  whence  the  solv 
comes,  and  whv  the  affected  surfaces  are  not  the  site 
ordinary  caries,  are  riuestious  which  remain  unaolvod,  tho 
it  seems  prcdmble  that  mucua,  by  fermenting  or  aOordiug 
nidus  for  fermentation,  may  provide  the  acid  s*»lvcut. 

Dr.  Ma^'itot  (^)  ropirds  the  gmoving  of  the  necks  of  the  te 
aa  the  result  of  caries,  which  bus  tended  to  spontuneous  c 
by  the  obliteration  of  the  dentinal  tubes  ;   but  this  view  d 
not  differ  from  timt  which  ascribes  it  to  cheraicid  solntioiC 
as  Dr.   Magitot  holds  that   caries   itself  is    the    result   of  a 
chemical  solvent. 

Wieii  the  cavities  jtrodnced  are  uf  suitable  form,  the  furl 
progress  of  the  nitilady  may  be  arrested  by  tilling  them  ; 
for   this    purptfSe    j.'uttft    percliu    is   often    found    exeeedin 
efficient  for  a  time.       But    where   tlie   surfucea  attacked 
not  admit  of  protection  by  a  tilling,  treatment  does  not  yi 
satisfactory   results.      Thi*   use  of  soft   tooth-brushes    shi'i 
be  enjoined,  and  ulUaline  dentifrices  j^rescrihed,  as  being  t 
moat  likely  to  prevent  solvent  action  on  the  teetli. 

Tlie  cavities   produced   by  erosion  of  the  teeth  are  oft 
excessively  sensitive  to  the  touch  of  an  instrument,  or  to  alt 
nations  of  tompcnitiirf.'.      This  sensitivencsa  may  be  cured 
applicfttio!»s  of  nitnitc  of  silver,  or,  where  a  black  stain  wo 
l>e  objectionable,  by  chloride  of  zinc. 

Our  kuowletlge  of  erosion  is  far  from  satisfactory  ;  in  mic 
Bcopic  sections  the  dentine  atfected  is  unaltere<i,  luoki 
exactly  iis  if  cut  down  to  the  particular  point  by  a  Bhorp 
instnmient  As  against  tho  hypothesis  of  an  acid  solvent,  it 
has  been  pointed  out  that  not  only  is  the  surface  apparently 


i 
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(*)  Ilethurehcs  surlft  Cnrie  de*  Dents.     Tims,  1871.  p.  523:  — "Law 
offre  slutu  PtiApect  ttingulitr  i|ui  In  fnil  cunipait-r  u  (tn  truit  <le  »cic  tmzt^Ti 
u  pQruis  lisM>»,  poliow,  tiiirt's  et  rf->Utiinttw.     CV-  son!  cos  crtiii<*^  (|in?  I) 
et  ili^LTH  uutre:*  uuti'iits  du-tlK'^uoifut  «<>its  U'.  umii  dt;  *  times  Miuulaiii  ['iimi: 
et  dout  le  mode  de  iinMliietion  u^rtJiit  pim  espliqiie.    Ellet;  (mr,  rii  efiet.  Umu 
Iot  vppiuviici'9  d<>  riuuiv  vC-ritHblc,  niaiM  not*  ulwvrvutiuiis  fur  In  »iicc«i»iou 
d««  iilvt'fM-s  ]H:>ri(>(le:«  dt.<  U  nialadic  nous  (tat  donihutn-  quo  vw  sitluns  iictei 
polis  ae  sunt  uutrc  (.Iju'f  (iiit*  dfs  catin  du  c-ollcl  passes  ft  Tc'tat  de  giierii 
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hard  and  polished,  but  that  in  sections  it  does  not  take  a 
stain  any  more  deeply  than  the  subjacent  dentine,  so  that  the 
softened  tissue,  if  softened  tissue  there  ever  were,  has  wholly 
gone. 

Underwood  (Trans.  Odont.  Soc.,  1888)  says  that  normal 
enamel  is  faintly  granular,  the  granularity  being  much  exag-. 
gerated  in  the  brown  strise  of  Ketzins. 

In  erosion  the  granularity  of  the  enamel  is  exaggerated. 


THE   OPERATION    OF   FATRACTION. 


In  extrncting  a  tooth,  the  following  conditions  aliouKl  be 
fulfilled  :— 

First,  the  whole  o(  the  ofteiidiug  orgiiu  should  l>e  rcmove<l. 

Secondly,  it  shoiUd  l>e  removed  with  as  little  injury  ub 
possihle  to  the  tstructurcs  in  which  it  is  implanted. 

Thirdly,  the  piiticnt  should  be  spared  all  unneccwuiry  pain 
in  the  operation. 

Fourthly,  aeptto  infection  of  the  wounded  piuta  should  be 
OH  fur  as  pOHsible  guanled  against. 

The  present  fonns  of  dental  forceps  were  invented  by  my 
father  during  the  period  of  his  housc-aurgeoncy  tit  the  Middlesex 
Hospitid.  The  succeHS  which  attended  their  use,  and  the 
attention  devoted  to  their  perfecting,  had  uouch  to  do  with 
his  selection  of  dental  surgery  as  the  branch  of  the  profession 
which  lie  should  follow,  aa  prior  to  that  time  he  had  hud  no 
thought  of  doing  so. 

He  laid  down  certain  general  principles  which  remain  good 
to  the  present  time,  and  wliich  CJiiinot  be  neglected  without 
prejudioiug  the  genenil  etfectivene?ss  of  the  instrument.  The 
terminal  edge  of  the  jaws  should  tit  with  accuracy  to  the  neck 
of  the  tooth  for  the  removal  of  which  it  is  designed.  The 
whole  of  the  circumference  of  the  neck  cannot  be  embraced, 
but  a  liirge  portion  of  the  liuirual  and  labiul  surface  of  that 
part  of  the  tooth  can  be  reached  by  the  instrument.  The 
greater  the  surface  over  which  tlic  pressure  is  diffused,  the 
I088  will  be  the  risk  of  breaking  the  tooth  by  the  force 
employed  to  eflect  its  removal.  Assuming  the  tooth  to  be 
griuijied  by  the  instrument,  the  jaws  should  diverge  from  the 
terminal  edges  sufficiently  to  clear  the  crown,  but  the  diver- 
gence must  not  be  greater  than  is  necessary  to  effect  that 
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object,  othenriBe  the  form  of  a  cutting  instntmont  will  be 
a])proAchc(I. 

Jn  forming  the  tenninul  e<lgo  some  little  care  is  necessary, 
08  it  miist  be  sultieieiitl}'  thin  to  pass  uudcr  the  gum  aiid 
separate  it  from  the  neck  of  the  tooth,  and,  iu  some  oises, 
eveu  to  pjiss  a  short  distniice  within  the  alveolus.  At  the 
Hume  time,  u  Kullicieut  amount  of  metid  muHt  be  preserved  to 
ensure  the  rei|uisite  strcn^^h.  If  a  section  were  made  of  a 
well-coustracted  piiir  of  forceps  for  the  incisor  teeth,  each  jaw 
of  the  instrument  wotdd  present  the  outline  of  a  sharp  \ve<lKe, 
which,  when  ujiplied  to  a  tooth,  would  be  in  close  appoaitiun 
to  the  neck  <if  tlio  t^foth,  letiving  the  crown  untouched.  The 
length  of  the  jaws  should  be  sutficient  to  clear  the  crown  ; 
any  further  increafse  would  diminish  the  power  of  the  instru- 
ment, or  iiecesbiUite  an  iueuuvenient  length  of  handle. 

Size  and  Curiae  of  //ftnd/e. — In  i-espect  to  the  lengtli  of  the 
handle  there  is  great  ditterence  of  opinion,  the  eiae  of  the  hivnd 
of  the  operator  by  no  means  determining  liis  selection  of  the 
length  of  handle  most  convenient  In  him.  I'erhups  there  is  n 
tendency  to  use  foreeps  with  handles  Ixith  longer  and  larger 
than  is  L*onBisteut  with  the  utmost  oLtaimible  delicacy  of 
manipulation,  hut  hardly  any  two  people  think  dike  on  the 
matter.  Forceps  for  extructiug  the  front  teeth  will  necessarily 
he  straight,  but  those  used  for  the  removal  of  the  molars  must 
be  more  or  less  curved,  and  the  direction  and  degree  of  the 
curvature  are  questious  of  some  importance.  The  straighter 
the  instrument,  the  more  reudily  will  its  action  be  controlled. 
On  this  account  it  is  desimble  to  limit  the  cur%'c  at  the  joint, 
and,  in  the  case  of  forceps  for  the  ujiper  teeth,  to  antagonise  it 
l)y  an  ojjposite  curvature  in  the  handles. 

Many  American  dentists,  however,  seem  to  prefer  forcejw 
for  the  extraction  of  lower  molars  which  have  a  very  consider- 
able curve  in  the  handles,  and  a  crook  ut  the  end  of  one  bundle 
for  the  reception  of  the  little  linger  ;  but,  for  my  own  port, 
I  do  not  think  tliis  form  of  forceps  is  at  all  equal  to  the  usual 
English  patterns.  The  jaws  of  the  forceps  must,  however, 
foitn  some  angle  with  the  bundles  at  the  joints  in  order  to 
enable  the  latter  to  clear  tlie  other  teeth  in  the  mouth,  when 
used  for  removing  the  back  teeth. 

As  the  teeth  are  variously  shaped,  so  will  it  be  necessary  tQ 
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hiLve  forcGjM  of  different  forrua— iu  6ict,  a  pair  fittvd  to  e***^'^ 
kind  of  tooth.  In  or^ler  to  secuw  perfect  adjiptAtiun  of  «<»■*" 
iDstnmicnt  to  its  ivllotted  purpoee,  ftrer^e  teeth  »hmild  *^ 
selected  and  given  to  the  forceps^mftker,  who  should  lie  *^ 
atnjfted  to  ni:ike  thf  jaws  fit  at'ciinxtely  around  tJw  th*^^ 
whilst  thyy  diverge  enough,  aiid  ouly  enough,  t<i  suture  C^ 
crown  of  the  tooth  from  preaaiire. 

The  rootH  of  all  teeth  havhig  a  gL'tJcrti!  fOiiictd  fomi,  fortw 
wlien  wtdl  made  and  applied,  nhtud*!  !»•  hut  ns  a  Ifii^then, 
of  the  cone   in    the  direction  of  itw   bft»t\     Inetnma^nlii   X~^^^^ 
eittriictiug  stntupB  s^honld  he  mude  idto^rt'ther  lighter,  atid  t^^  '***  ■ 
jiiwf?  should  he  tldn  and  fiharp  fit  tbt^ir  eiljfcjt'ii,  a*>  that  th^T  niJ*^" 
he  made  tu  uut  rather  than  to  te«r  the  structHrw  eonnecUcr 
tlie  root  with  the  adjoining  tiasuea, 

When   forceps   arc   used   for  the   extraction  of  twtti, 
operation  is  divided  into  three  atngca  ;  ttmt.  the  s«ixnr*?  »»f  tk— ' 
tooth  ;  Bi^Lond,  the*  destruction  of  it*  niemlirHiious  cttiiinH:tit 
with  the  socket  ;  tliird,   the  removal  of  the  tofith   fnmi  tli-'  ^*''' 
socket.      It   will   lie   of   greut    service   to   the   studrnt,   tM 
julviintiige  to  those  operated  on,  that  he  i&houhl   pay  «tri 
atteution  to  these  stages,  and  that  ench  should  be  well  ait*^  ^ 
efficiently  executed  IjelWe  he  procei^ds  to  its  sueecwor;  f»"^^ 
should   the   tooth   be  iinBkilfuUy  aeized,   the   orown  will   h"^ 
brokeii   off  in  the  attempt  to  detach   the  tooth   from  th*    * 
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a  short  disUuco  withiD  thom.  I  any  forcibly,  because  all 
ginnei%  kthI  even  some  practised  in  the  use  of  fon^epn,  ai*e 
lublc  to  failure  l>ecausc  they  do  not  use  sutHcient  force  ;  they 
eiie  the  tooth  at  the  ei^l^c  of  the  gunQf  iustetid  of  at  the  edge 
the  ah"colu&-  The  I?eginncr  should  K>  strongly  impressed 
th  the  necessity  of  laying  hold  of  the  tooth  jis  far  domi 
wards  the  roots  as  the  instrument  can  lie  passed. 
An  old  and  successful  operator,  when  instructing  another  iu 
he  use  of  forceps,  said  :  '*  Push  the  jaws  of  your  force]>s  into 
be  Hoekcts  as  thou|Lrh  you  intended  they  should  come  out  at 
he  top  «tf  the  head,  or  under  tho  chin." 

I  Ht^d  that  even  iu  recent  American  works  it  is  said  that  the 
use  of  the  ^um-htncet  should  generally  precede  the  application 
either  tlw;  forceps  or  the  key,  and  its  eniployment  is  stron^dy 
Ncvcrthelens,  1  do  not  think  ita  use  either  uccea- 
*ftr  oven  orlvantagoous,  save  in  those  very  few  instances 
irhere  the  ^tun  i^i  unusuidly  adherent ;  and  the  only  position 
in  which  this  adherenco  of  the  )i\\\\\  to  the  tooth  is  likely  to 
be  productive  of  trouble  or  injury  is  the  posterior  surface  of 
wukIoiu- teeth.  It  will  occasionally  happen  that  the  gum  may 
be  unnecessarily  lacerated  when  firmly  adherent  to  this  i>art 
of  the  wi.sdoui-tooth,  so  that  it  is,  perhaps,  safer  to  ascertaiu 
whether  it  is  or  is  not  closely  attached  to  the  tooth  1>efore 
uttenipting  its  removal.  But,  with  this  soniewliat  rare  excep- 
tion, I  am  unable  to  see  what  is  to  l)e  trained  by  lancing  the 
^'lun,  if  the  eilges  of  the  jaws  of  the  forceps  be  in  proper 
oouditiuu. 

American  forceps,  aa  a  rule,  appear  to  have  the  blades  much 
hioker,  and  tu  appi-oach  less  to  a  cutting  edge,  than  thone  of 
English  make,  and  it  is  probably  on  this  accoiuit  that  lancing 
of  the  gum  is  still  advocated  by  some  transatlantic  writent. 

When  the  forceps  have  l>oeu  pressed  well  up,  the  student 
must  lie  on  his  guard  lest  he  crush  the  tooth  by  squee/jng  the 
e»  of  tiie  forceps  t(K»  tightly.  To  guanl  against  this, 
operators  i>ass  tiie  little  Hnger  between  the  two  handles ; 
but  a  preferable  plan  is  to  regulate  the  pressure  exerted  by 
y  introducing  the  fle«by  part  of  the  thumb  between  the 
ea.  No  more  pressure  should  be  put  u[>ou  the  tooth  than 
win  suttice  to  prevent  the  forceps  from  slipping. 

The  manner  of  eftcctmg  the  second  stage  will  depend  on  the 
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HhAI>e  of  the  tooth  to  be  removed  ;  as  will  also  the  third.     But 

it  is  quite  impossible  for  auy  person  to  extract  teeth  |iroi»erly, 

whatever  instruiueitt  iiKiy  be  used,  tiud  especially  If  the  forceps 

he    clioaen,    uulcss   ho    is   perfectly  aciiuaiateU 

Fio.  20G,  (')      ^.jjjj  ^^Ij^,  f,jj^  j^c  g^j,|j  tooth,  with  the  relative 

position  iiud  size  of  the  root*,  with  their  direction 
in  the  alveoli,  with  the  ireueral  form  of  tlie 
alveoli  themtwlves,  and  with  the  directions  iii 
which  they  otter  the  )^reutest  aud  the  least 
resisUxiice.  And  the  difference  between  a  good 
and  a  bad  opcmtor  lies  largely  in  the  ^uick, 
almost  iustiuctive  reco^ruition  by  the  sense  of 
touch  of  the  direction  in  which  yiehliny  is 
taking  place,  and  the  abandonment  of  force  in 
directions  where  ngid  resistance  is  encountered. 
An  educated  hand  will  thus  often  successfully 
remove  teeth  with  abnornuil  roots,  wliich  would 
assuredly  be  broken  by  less  skil1e<l  uumipulation. 
In  describing'  the  manner  in  which  the  opera^ 
tion  of  extraction  should  be  jierformed  on  the 
different  teeth,  the  incisors,  canines,  and  bicuspid 
teeth  will  \hs  tirst  considered. and  afterwards  the 
iiiohu^. 

A  section  tlirou*;h  the  neck  of  an  incisor  of 
the  up)>cr  jaw  will  show  that  the  anterior  is 
larger,  and  forms  part  of  a  jjreater  circle,  tlian 
the  posterior  surface.  Now,  the  cud  to  be 
attained  in  the  application  of  force[)S,  is  to  apply 
them  over  as  large  a  surface  as  possible,  so  that 
the  pressure  may  be  diffused,  and  the  chance 
of  fracturing  the  tooth  by  the  pressure  of  the 
instrument  avoided.  To  extract  these  teeth, 
therefore,  the  jaw  to  be  applied  to  the  posterior 
surface  must  have  a  smaller  curve  thau  that  for  the  anterior. 
Wheu  the  forceps  are  clused  upon  the  to«ith,  they  should 
embrace,  not  only  the  anterior  and  jxisterior  surfaces,  but  a 
part  of  the  latcnU  surface  also.  A  cylindrical  tube  of  thin 
metal,   when  pressed  upon   equally   in    every   direction,    will 
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'"'^stst  cDormoas  force;  but  if  the  pressure  be  confined  to  one 
►f  two  j>oint8»  a  comparatively  trifling  jwwer  will  cnish  it : 
it  is  vitb  A  trotb. 

The   lateral  iucisore  recjuire  forceps  mode  upon  the  Hame 

riHciplos  as   the   cenlml    teeth,   Itiit   somewhrtt  lejis  in  size. 

'h«»e   are  liable  to  greutor  variation  in  exieniul  dimenHions 

'liau  s«iy  other  teeth,  sometimus  lieing  ver}'  small  indeed,  and 

-t  other  times  almost  aa  Inriro  as  the  central  incisors. 

The  forceps  luiviit^  been  well  [MishM  \\\\  towanls  the  alveoli, 

id  the  tooth  Hnnly  grasped,  then,  by  n  firm  and  steady  tnni 
>f  the  wrist,  twistt  the  tooth  iu  \x&  socket,  and  so  soon  as  it  is 

It  \it%  yield  to  the  force,  it  may  be  drawn  from  its  socket  with 
little  effort. 

The  incisora  of  the  lower  are  smaller  than  those  of  the 
up(ier  ma.xilla,  luid  much  more  compressed  lutcmlly,  so  that  any 
attempt  at  rotation  is  inadmissible.  Forceps  for  the  extraction 
of  lhe»e  teeth  will  require  to  have  the  jaw  which  is  to  be 
itpplied  to  tho  posterior  smaller  than  that  for  the  anterior 
surface  of  the  neck.  The  jaws  of  the  instrument  should  be 
Atmight ;  but  it  will  be  found  convenient  to  have  the  hnndlea 
curvcil.  80  as  to  avoid  the  upper  tocth.  AVheu  the  tf>«>th  is 
^uped  tt  muiit  l>e  forced  out  wards,  and,  when  it  is  felt  to 
yield,  dn\w  it  upwards  and  outwards. 

The  canines  of  the  upper  and  lower  jaws  re*juire  for  each 
a  {Miir  of  forcejts  made  upon  tlic  aame  plan  as  those  for  the 
reuioval  (»f  the  incisors,  excej>t  tluit  they  must  bo  larger 
and  rather  stronger.  Those  for  the  cnspidati  of  tho  lower 
maxilla  shotild,  like  forceps  for  the  incisors  of  the  lower  jaw, 
have  the  luuidles  sliyhtly  bent^  Sometimes  these  teeth  ai'e 
very  small,  in  which  case  forceps  adapted  to  tlie  adjoining 
teeth  may  serve  for  their  removal.  The  eauiue  teeth,  m  tlie 
upi>er.  may  be  detached  from  their  inembnuious  connection 
with  the  jaw  by  a  rotatoi*)-  movement,  and  will  then  leave  the 
socket  rtftidily ;  in  the  lower  jaw  the  n>tution  movement  is  often 
impracticable. 

The  bicuspids  will  be  extracted  with  iuatrumentH  similar  to 
tho«c  already  described,  except  that  there  will  be  a  little 
diR'erence  in  the  jaws,  which  must  be  accurately  fitted  to  the 
ucck  of  the  tooth.  These  teeth  are  not  very  fre<iiiontly  liuble 
tu  much  vurietv  iu  size,  so  that  an  instiument  which  is  well 
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adapted  to  an  ordiuory  bicuspid  tooth  will  apply  itself  v> 
nlmiist  all.  T  myself  prefer  forceps  in  which  the  jaw«  are  h»-«sil 
at  right  angles  with  the   handles,  and  open  laterally,  sticlm^     i* 
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those  figured  on  ])agc  503,  for  the  extiuctiuu  of  Uiciispidii  of 
the  inferior  nrnxilU.  Some  jirefer  iiiRtnimcnta  which  are  nearly 
straight,  or  thrise  in  which  the  handles  are  constructed  in  the 

(>)  Forctrps  nibipk-d  for  the  reoioTal  of  tbe  lowur  incbor  teeth,  vith  thi 
hawlle  rurvwl  to  inablf  tbe  nptmitur  tn  iivoid  Ihf  \^\\i  of  tbp  upper  j«W- 

(')  l-'orrejis  MiiUiblf  lor  rpmnnnp  the  birubjtiiU  <if  the  lower  jaw.  Tb« 
jniut  i»  iiUcett  iu  iiu  uiiu.>tuul  positiuu,  uail  i\\v  liiiudlt^  Uoit  in  uidei  to  allow 
the  buna  vi  llit>  u]h'rQt«ir  t.t  utojj  the  tttth  uf  the  iippt-r  jaw.  'Vlw  nifrit  uf 
in  venting  thiit  mcful  iiiitnimcDt  i»  <lue  to  Mr.  Extutu. 
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manner  shewn  in  Fig.  308,  thinking  it  lees  convenient  to 
apply  the  neccsstiry  forcei  and  more  ditticiilt  to  regulate  ita 
direction,  with  the  former  than  with  the  latter  forcep.  In 
extracting  teeth  which  have  their  rooU  lateral!}'  compressed, 
and  are  placed  in  an  unbroken  line  with  other  teeth  of  like- 
shaped  roots,  the  only  available  movement  will  be  at  right 
unjj:lea  with  the  line  of  the  alve<>li,  and  in  the  direction  of  the 
greatest  diameter  of  the  roots. 

The  bicuspids  of  the  upper  jaw  have  the  necks  compressed 
laterally.  In  removing  them,  whatever  be  the  form  of  the 
instnnucnt  used,  the  force  must  be  muiuly  applied  in  a 
directiun  outwards  and  ut  an  angle  to  the  dental  arch.  After 
the  forceps  are  thrust  u]>,  and  made  to  grasp  the  neck  of  the 
tooth,  a  very  slight  inward  motion  may  l>c  made,  hut  it  is 
outw«i*d8  that  the  to<>th  will  mainly  yield,  as  nmy  be  seen  in 
lookinif  at  a  vertical  section  of  tlie  bone  and  teeth  in  mitu, 
when  it  will  be  noticed  that  there  is  a  far  greater  thickness  of 
bone  on  its  in&er  than  on  its  outer  side.  But  it  must  l>e  lx)me 
in  mind  that  in  forcing  it  outwards  or  inwards  we  desire  only 
to  break  it;s  connections  with  the  socket;  and  that  if  the  forc6 
be  too  completely  in  this  direction  in  ren»oviug  the  tootb,  the 
outer  alveolar  ]>lji.te  will  be  needlessly  injured,  so  that  it  should 
he  finally  dmwn  somewhat  downwurdK. 

The  bicuspids  of  the  lower  jaw  have  more  conical  roots  than 
those  of  tbe  upper,  and  hence  may  be  detached  by  rotation, 
and  then  lifted  out  of  the  socket. 

By  rotation,  it  is  not  meant  that  tbe  tootb  shall  be  twisted 
a  half  or  even  a  quarter  turn,  but  that  it  sball  be  twisted  till 
its  attacbiaonts  are  felt  to  give  way.  If,  in  order  to  ett'oct  this, 
more  force  is  requireti  than  can  l>e  judiciously  employed,  then 
the  direction  may  l>e  changed,  or  the  rotjitory  movement 
abimdoned.  Tlune  arc  some  teeth  that  vary  so  much  from  the 
usual  form  of  root  that  they  cannot  be  turned  iu  the  socket. 
The  degree  of  force  that  it  is  necessary  to  employ,  in  this  and 
in  all  other  cases  of  like  operations,  can  l>e  learned  only  in 
practice. 

On  £.rtr-*tr(ionn/  thr  Mni*trn. — Normal  molars  of  tbe  sujierior 
mnxUla  have  three  mots — two  external,  one  internal.  iJf  the 
two  external  roots  the  anterior  is  the  largest,  and  is  placed  iu 
a  plane  slightly  external  to  the  posterior  root,  which  is  both 
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btiorter  and  amiUler.  The  third,  the  iutemal  root,  is  thicker 
and  of  j^'uter  jeiigtb  than  either  of  the  othere,  and  is  situated 
opposite  to  the  posterior  externtd  nxtt,  and  to  the  space 
between  that  and  the  anterior  exteruid  root.  The  divorgonce 
of  tlio  roota  takes  place  at  the  puint  where  the  tooth  hecoracs 
CM^nceoled  in  the  alveolus,  leaving  tlio  tieek  with  a  form  Huch  uu 
would  result  from  tlie  agj^lutiuatioii  of  the  nxttj*  having  the 
described  relative  ]K>sitiou.  At  thin  point  the  forceps  should 
be  applied  for  the  removal  of  the  tooth.  The  jaw  for  the  labial 
Biirface  of  the  tooth  must  luive  two  grooves — the  anterior  the 
larger :  the  posterior  smaller,  and  upon  a  plane  iuteruul  to  the 
anterior  groove.  The  jaw  for  the  lingual  siirface  must  have 
hut  one  groove,  and  that  Httcd  tothc  base  of  the  internal  rof»t. 
From  the  ptjsition  of  the  molars  of  tlie  superior  maxilla,  the 
jaws  of  the  instnuneut  fur  their  extructinn  must  necessarily  be 
bent  at  au  angle  with  the  handles.  This  angle  should  not  be 
more  than  is  absoluteb'  necessary,  for  the  more  cu^^'od  the 
instrument  the  greater  is  the  loss  of  precision.  The  handles 
should  have  a  general  eur\'e  in  the  opposite  direction  to  the 
jaws. 

The  internal  root,  which  is  not  oidy  the  largest,  but  the 
limge.st  also,  diverges  from  the  two  external,  and  passes 
upwiircU  and  inwards  t»waixis  the  internal  wall  nf  the  antrum, 
and  is  encl<»8ed  in  tolerably  dense  bone.  The  external  alveoli 
are  composed  uf  thin  and  ponMis  bone. 

In  retnoving  these  teeth,  then,  the  tooth  lieiug  firndy  grasped 
at  its  uceU,  the  Hrst  motion  should  be  very  slightly  inwanls,  to 
disengage  the  fangs  from  the  oxtemid  ulveoli,  but  this  move- 
ment should  be  through  a  very  small  distance  :  in  fact  only 
just  perceptible,  for  the  nature  <»f  the  i>arts  ]>recludes  the 
ytossibility  of  its  being  carried  far,  and  perseverance  in  this 
direction  will  lead  to  disaster.  The  force  should  then  be 
directed  downwards  and  outwards  in  the  axis  of  the  internal 
root.  If  these  precautions  be  observed,  no  dirficulty  will  be 
found  in  removing  the  sixpericjr  molars.  The  first  and 
second  molars  of  the  8Ui>erior  maxilla  are  so  nearly  alike  in 
8i%e  and  shape,  that  an  instrument  well  Htted  to  one  will 
serve  e<pially  well  for  the  removal  of  the  other. 

The  first  mohir,  however,  if  isolated  by  the  previous  ix»moval 
of  the  second  molar  and  the  second  bicus[>id,  will,  when  their 
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vocatud  flJveoli  have  lieen  filled  with  solid  bone,  otfer  great 
re«i8t4iuce  to  extraction,  tuid  is  sometimes  broken  off  in  the 
»ttcrapt.  Indeed,  u  Holitury  tooth  surroiimle<l  by  tirm  i»une 
'»  always  more  difficult  to  extract,  and  requires  more  care, 
tbiui  one  aitunted  in  a  continuous  row  of  teeth. 
Iti  the  third  molars,  or  dentes  sapientiie,  of  the  upper  jaw, 
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lun^h  the  roots  are  often  united  into  one  conical  masa,  yet 
the  sJmpe  of  the  neck  of  the  tooth  la  ho  like  that  of  tlie 
preceding  tectli,  tliat  an  inatrumcut  which  is  suited  for  the 
ri'iiioxnU  of  tlie  anterior  molars  is  often  sufficiently  well  tulaptod 
for  the  rcmuval  of  tlie  wisdrim-t«eth.  The  dentes  sapioutia; 
'ato,  however,  8ometiiue«  much  smaller  than  the  other  molars, 

(^  Fotx«p»  for  rwrnoviu;;  th*^  miiH-rior  nioliir  on  the  right  sJiU*  of  the  raouth. 
■Is  tbc  Aocoml  figure  n  left  side  inatrumeut  is  abuwo  embi-ncju^  a  tooth. 
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in  which  case  a.  smaller  instrument  might  be  required ;  but 
when  of  small  size,  the  upper  wiadom-toeth  are  for  the  most 
part  removed  by  tl»e  application  of  so  slight  a  force  that 
any  instrument  by  which  they  can  l»e  embraced  will  serve  for 
their  removal.  A  useful  form  of  forceps  for  the  extraction 
of  upper  wisdom-teeth  is  mad©  with  two  nearly  reGtunguInr 
curves,  like  those  of  the  plugging  instrument  represented  on 
page  32(> :  the  same  forceps  will  answer  equally  well  on  both 
sides  of  the  mouth. 

Tho  molars  of  the  lower  jaw  have  two  roots,  a  distal  and  a 
mesial  root,  which  at  their  union  form  the  nock  of  the  tooth, 
and  leave  upou  it  a  depression  or  groove  on  the  lingual  and 
labial  surfaces.  A  transverse  section  thro\igh  the  neck  of  a 
lower  molar,  in  outline,  resembles  a  rude  tigure  of  8,  and  it 
is  to  the  surface  so  formed  that  the  jaws  of  the  forceps  roust 
be  adapted. 

The  two  roots  are  not  equal  in  size,  neither  are  they  strictly 
puriillel  in  position.  The  mesial  or  anterior  is  l>oth  broader 
aud  t  bicker  than  the  posterior  or  distal  root.  Their  pooitiou 
OS  regards  each  other  is  slightly  oblique,  giving  at  the  (K>int 
of  conflncnco  at  the  neck  of  tlie  ti*nth  ft  slightly  greater  breadtb 
to  the  labiiU  thau  the  lin^'ual  surface.  The  position  of  the 
tooth  in  the  jaw  is  also  a  little  oblique.  A  line  [lassed  from 
the  centre  of  the  labial  across  tu  the  centre  of  the  lingual 
surface  t)f  the  neck  would,  if  continued,  proceed  over  the 
tongue,  with  a  slightly  diagonal  direction  backwards.  Owing 
to  these  peculiarities  in  the  form  of  a  lower  molar  tooth,  it 
becomes  desirable  to  possess  forceps  destined  to  effect  their 
removal  fitted  t<i  the  teeth  on  utich  side  of  the  mouth — an 
instrument  for  the  right,  and  one  for  the  left  teeth.  One 
jjair  may  be  made  to  answer  the  purpose,  perhaps,  hut  the 
obliquities  of  position  and  confitrnuition  render  it  c]uito  inipos- 
fiible  to  adapt  tho  jaws  of  onu  instniment  to  fit  with  accuracy 
to  the  necks  of  both  right  and  left  lower  molar  teeth.  The 
handles  must  necessarily  be  placed  at  an  angle  with  the  jaws 
of  the  instrument,  and  the  angle  will  l)e  determined  by  the 
plane  in  which  the  jaws  are  bent. 

For  extracting  the  first  lower  permanent  molars  of  young 
people,  where  the  alveolus  is  likely  to  be  tolerably  yielding, 
I   prefer   small    forceps   nearly   of  the   form    represented    in 
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Fig.  211,  but  with  the  handles  curved  to  fit  the  hnnd  ;  but 
ill   older   i)eoi)le,  and   in  nil,  yonnp  or  old,   for  the  removal 
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of  the  second  molars,   forceps  with  the  jaws  bent   at   right 
angles  are  preferable  (Fig.  212). 

When,  however,  the  whole  tooth  has  an  inclination  inwards, 
the  handles  of  forceps  of  this  la^t  form  would,  in  the  place 

V)  Forceps  for  the  rpmoml  of  molar  teeth  of  ttic  lower  jaw. 

(^  Unnk  a  bill  furcep*,  thv  jaws  «f  vrbicb  are  placi>d  »t  a  ri^Ht.  aai^\n. 
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of  being  nearly  horizoQtal,  be  directed  upwards  to  an  extent 
tbat  would  reuder  their  applicatiou  a  nmtter  of  ditiiculty. 
Hence  with  teeth  which  incline  inwards,  forceps  of  the  form 
represented  in  Fig.  211  are  found  to  be  more 
convenieni. 

In  some  instances  these  same  forceps  may 
be  used  for  the  extraction  of  the  third  molars, 
(ienerally,  however,  these  teeth  are  bituated 
so  far  buck  in  the  mouth,  and  are  sepanitod 
from  the  corresponding  mem>)erB  of  the  upiwr 
series,  when  the  moutli  is  opened  to  ibi  fullest 
extent,  by  so  small  an  interval,  that  although 
a  moiiilied  instrument  may  not  in  all  cases 
be  alKolutely  necessjiry,  it  is,  at  all  events, 
more  convenient.  An  instrameut,  the  jaws 
».»f  which,  in  addition  to  standing  at  a  right 
angle  to  the  handle,  are  also  themselves 
curved  forward  ( Fior.  U 1 3),  I  have  found 
particularly  serviceable,  not  only  in  extract- 
ing the  third,  but  also  the  second  molar 
teeth.  A  riglit  and  a  left  pair  will,  of  course, 
be  required. 

A  deviation  from  the  normal  form  is  ex- 
ceptional in  any  member  of  the  dental  series, 
saving  in  the  dcutes  &apientia!.  In  these 
tiHJth  the  converse  hnlda  good,  the  typical 
form  is  more  fre«juently  lost  than  retainetl. 
In  removing  molars  of  the  lower  jaw,  the 
blades  of  the  instrument,  whatever  may  be 
its  form,  shouhl  be  lightly  doHed  and  care- 
fully thrust  down  to  the  free  edge  of  the  alveoli,  which  i>ait 
of  the  operation  is  easily  effected,  iu  coiu}ec]uencc  of  the  de- 
creasing size  of  the  teeth  from  the  crown  to  the  fangs. 
Having  obtained  firm  hold  of  the  neck  of  the  tooth,  the  first 
motion   should    be   a   little    inwards,   hy  which   the  tooth  is 


(')  ForceiH  for  the  rernovd]  of  t»ocond  or  third  Iowlt  molftrs  situated  in  the 
right  flde  <i|  the  mouth. 

The  jaws  of  the  imtriiment  are  pliiced  at  a  right  aaxle.  Tho  jowi  iheni- 
•elves  are  rurv^i  in  a  niiinner  which  uUhwb  the  iustrumeut  to  be  passed  to  the 
back  pnrt  ot  the  mouth,  without  necessitating  a  wide  hvpamtioa  between  the 
upper  ami  luvrer  taeth. 
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i<fctached  from  the  external  plate  of  the  alveoli:  afterwtirdft 
iho  tooth  should  be  drawn  outwtirds  and  upwards,  and  6o 
removed.  The  rooU  of  these  teetli,  however,  not  uufioqueutlj 
Uke  a  curve  backwards  ;  if,  therefore,  a  lower  molar  oHeru 
coiisidorable  resistance  when  its  extraction  is  attempted,  the 
jUtovenicut  after  the  tooth  hna  l>een  forced  laterally  shonld 
it  he  ill  a  Htraight  line,  but  in  a  curved  direction,  corrcs|>ond- 
Sng  to  the  Cfnirwe  taken  })y  tlic  roots. 

When  an  instrument  having,'  blades  in  the  same  straight 
line  with  its  handle  is  used,  the  operator  must  stand  in  front 
*f  the  patient,  and  the  power  will  be  exercised  by  rotation 
of  the  wrist;  but  if  a  hawk's-bill  instrument  be  selected, 
Kbe  dentist  in  removing  the  tooth  from  the  right  aide  of  the 
Itkiotith  will  stand  behind,  and  in  operating  upon  the  lelt  side 
K>f  the  Jaw,  in  front  of  the  piitient,  or  rather  on  the  right, 
■fcnd  slightly  in  advance  of  the  patient.  As  in  this  case  the 
■rjAudles  of  the  instnmient  will  project  horizontally  o\itwarda 
Hrom  the  left  corner  of  the  patient's  movith,  the  operator 
■kuttst  reach  across  the  patient  with  his  arm,  and  is  then,  to 
kume  slight  extent,  in  a  disadvantageous  position.  Hence 
l«ouie  open»tors,  whilst  almost  invariably  using  this  form  of 
■■force{.»8  for  extracting  lower  molurs  on  the  riglit  side,  do  not 
I  use  tJicni  (m  the  left  side  of  the  mouth.  Kut  a  very  little 
I  practice  will  overcome  the  difficulty  of  reaching'  across  the 
I  (latieut,  and  the  position  is  a  fai'  less  awkwaril  one  thau  that 
I  lulnpted  by  some  operators,  who  stand  on  the  left  of  the 
I  chair  to  remove  lower  teeth  with  tliis  form  of  forcejis.  This 
I  is  indeed  a  disadvantageous  position  :  it  is  difficult  to  see 
I  where  the  blades  of  the  forceps  are,  and  the  o|>erator  is 
I  encumbered  by  his  own  body  being  Itetwcen  hia  operating 
I  luind  and  the  patient's  mouth.  The  same  remarks  apply 
I  to  the  use  of  the  elevator  in  the  lower  jaw,  it  being  the 
I  constant  habit  of  some  operators  to  stand  on  the  |)atient'a 
I  left  ti>  remove  a  left  lower  tooth.  As  the  handles  of  the 
I  iuatrument  project  from  the  side  of  the  mouth,  the  power 
I  employed  in  the  removal  of  the  tooth  will  be  exercised  by  raiaiug 
V  aad  deprchsing  the  hand  ;  but  the  o|)erat<ir  should  endeavour 
I  Ui  lilt  the  ti.»oth  from  its  socket,  and  ur»t  to  simply  depress  the 
I  handle,  using  the  alveolus  \\»  his  fidcnuu  to  the  vory  last. 
L      It  is  to   these   rectangular   instruments   that   I   generally 
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give  the  preference.     One   point  in  the  extraction  of  loi^^ 
teeth   which    is   too  often  neglected  is  to  place  the  pati^  ^ 
low    euoiigh    relatively    to    the    operator.       Another    po»-  ^ 
of  great  iniportunce    is   to   securely   fix   the   patient's  low 
jaw;    if  the  tooth   to  be  removed  be  upon  the  patient's  li 
the  jaw   sliould   1>e  seized  by  the  operator's  left   hand,  t 
thumb  being  placed  upon  the  crowns  of  the  teeth  immediat^^  ^^. 
in  front  of  the  tooth  to  be  removed,  and  the  tingorft,  covej 
by  a  napkin,  supporting  the  jaw  from  bolow.     In  operatit 
upon  patients  when  under  the  influence  of  uitroua  oxide, 
tongue  often  rises  up  and  obscures  the  view  of  the  teetl^^^^-^^^ 
hence  it  will  often  be  better  to  reverse  the  position  of  tk 
hand  just  described,  and    place    the    thumb  bel<-iw   the  ja 
8o   as   to   have  one  or  two  tiugero  free,   for  the   purpose 
depreftsing  the  tongue. 

But,  wliatever  position  be  selected,  the  lower  jaw  must  \ 
absolutel}'  under  the  control  of  the  operator. 

In  the  foregoing  description  it  has  been  assumed  tliat 
considerable  portion  of  the  crown  remained,  and  that  th 
condemned  tooth,  therefore,  could  be  readily  grasped  at  t 
neck.  It  often  happens,  however,  that  the  tooth  h 
decayed  away,  or  been  broken  otf  to  a  level  with  or  belo 
the  edge  of  the  gum  ;  in  either  case  the  instruroents  a 
present  described  are  inapplicable.  Stump-forceps,  or  th 
elevator,  must  be  emj^loyed  to  effect  the  removal  of  sue 
teeth. 

There  are  two  furnjs  of  stumps,  single  and  double,  or* 
triple.  Single-rooted  teeth  neceesarily  leave  only  a  aiugler- 
atump,  but  in  molar  teeth  a  sufficient  portion  of  the  uect 
may  remain  to  preserve  tlie  connection  of  the  roota.  For 
the  extraction  of  single  stumps  we  require  one  kind  of 
instrument,  for  double  another,  and  for  triple-rooted  stumps 
a  third. 

In  forceps  for  removing  single  stumps  the  jaws  should  be 
jsTOovcd  to  fit  the  stump,  made  very  sharp  at  the  edge,  and  of 
well-tempered  cast  steel,  so  that  the  edge  may  be  renewed  from 
time  to  time  on  the  oil-stone.  When  the  inatnmient  is  closed, 
they  hold  the  stump,  and  fit  to  a  material  part  of  its  whole 
length. 

In   the  conBtnxct\on  of  tUcae  infttirvvmeuts-,  care  should  be 
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taken  to  ftllow  a  sufficient  interval  Iwtweon  the  upper  part 
of  the  blades,  otherwise  tho^'  will  close  upon  unU  crush  the 
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exposed  and  fragile  portion  of  the  stump,  before  the  terminal 
portion  of  the  blades  l>ear8  upon  the  part  capable  of  resistiug 
the  required  pressure. 

i})  Forcepf^  for  removinii^  the  roots  of  single-fanged  teeth  situated  in  the 
fnmt  pnrt:  nf  the  upper  jaw. 

{*)  Fonwpit  (or  rcmoring  the  delAched  roots  of  the  upper  molar  or  bicujpid 
teeth.  The  jaws  of  th«  iiuitnimeat  ure  sliglitlv  curved  upwards,  and  tbe 
handles  in  an  upiH>i4ite  direction,  in  order  to  enable  the  operator  to  reach  the 
baric  port  of  the*  muuth. 

i^)  Forceps  with  thi*  jaw«  hunt  fit  ri|3^bt  angles,  for  the  removal  of  the  roots 
c'f  the  lowtr  btrn!>piil  ti^eth.  p'nr  the  extrnction  of  Htiimps  of  the  Iow«r  nudiir 
teeth,  a  conxidernolv  ndrnnta^re  vrill  be  gaiued  by  a  flight  curve  in  Iht^  Iflndes 
boluw  tbe  joint,  as  nhitwn  iu  Fig.  213. 
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sharp,  they  should  be  closed  lightly  upon  the  stump  and  then 
forced  betueeu  it  and  tlie  edge  of  the  alveolus,  lu  many  ctisea 
simple  pressure  will  carry  the  insstrument  to  a  suflicient  depth, 
but  in  othersti  slight  umouutof  rotution  will  be  found  neeesiiuiry. 
The  root,  when  crabrnced  at  a  point  capable  of  resiutinfj:  prctiaure, 
is  readily  removed.  The  direction  in  whieli  the  force  should 
be  employed  in  ettecting  ita  extraction  will  be  regulated  by 
the  shape  of  the  root  under  operation — a  pioint  already  dis- 
cussed in  a  previous  page.  Occasionally 
the  margin  of  the  alveolus  is   so  uu-  Fio.  219.  (*) 

usually  strong  that  it  becomes  extremely 
diffictilt  to  introduce  oi-dinary  stunip- 
foroeps,  and  the  difficulty  in  operating 
is  still  further  increased  when  the  stump 
re<piiring  removal  has  been  broken  oft' 
on  a  level  or  a  little  below  the  tenninul 
edge  of  the  socket.  To  meet  the 
dithculty,  Mr,  Cattliu  devised  an  iii- 
stniment,  shuwa  iu  the  accompauyiug 
illustration,  but  the  writer  has  never 
found  occasion  to  use  it. 

If,  instead  of  simple  or  single,  we 
find  compound  roots  —  the  roots  of  molar 
teeth    united    by   the    presence   of    n 

(')  F'lrLf  p.-*,  tb«  e(lK»8  of  the  hUde*  of  which 
«ro  eut  iuto  tt'eth  Hke  h  saw,  tor  the  purpose 
of  npvrating  upon  root*  presu-ntinp  n  timienl 
surface,  'i'hf  inittnimeiH  b  provutcd  with  11 
«top  betwet'ii  thu  hiindlt^.  The  thtimh-piwe  (</) 
is  prceued  upon  nnd  forces  the  wwlirft  (A)  lurward, 
and  prevenT.1  the  bladt*  fn>ra  closing,  thf  ^harp 
cdgt«  of  whifh,  by  mtatiun.  rirp  nindi*  to  1  lit 
their  wuy  into  iliu  ttiinip,  or  betWL'un  the  stiitiip 
and  rtlvtrtdufl.  Wluni  u  suttiL-icDt  di'pth  ha>i  \tfiu 
rvttched  to  «unblo  the  hladw  nf  the  iniitrumc'ut 
to  t«kf  n  Hr:ii  h<dd,  the  wedife  i-*  «ithdrdwii  Ijy 
the  thumb,  uiid  the  iustrumeut  U'<ed  »s  mi  nrdi- 
utiry  puir  of  stump- turieps.  1  itiu  iudebtwi  to 
Mr.  Cntlliii.  the  iuvi'titor  of  the  instrument,  (ur 
tbii«  Uhi-ttnitit»ri.  Jtiit  tliesie  tureens  Uiive  Ti<tt 
priiveil  Ai*  Mnetxil  an  woa  anticipatinl :  thirc  an: 
lew  teeth  which  cuuuot  b«  rismuved  without 
rcsiirting  Ut  *ui'h  n  proctMw 

•  ShowK  the  inirfatv  of  the  wed^'«?,  which 
Tc<9t<)  a^ia'>t  0  MUiihirly  grooved  surface  od  the 
handle  of  the  tustnimeut. 
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aWeoltia  of  the  ctjirespooding  root,  and  the  point  of  the  labial 
blade  placed  over  the  interval  which  separates  the  twt»  labial 
roots.  This  positinn  havinj^  liceu  gained,  the  ]>uiDt  must  be 
driveu  through  the  gum  and  alveolus  into  the  space  which 
sepanxtes  the  litbial  roots  bj  closing  the  handles  of  the  instru- 
ment. By  this  procedure  a  firm  hold  u[>on  the  triple  root  is. 
obtained,  and  its  removal  is  readily  effected,  unless  the  con- 
necting portii>n  uf  the  tooth  gives  Tiay.  la  that  event  the 
roots  become  separated  from  each  other,  loosened  in  their 
socket,  and  are  then  readily  removed  by  a  more  ainiplc  form  of 
stump- forceps.  Before  applying  the  instrument,  it  is  desirable 
to  make  an  inverted  V-shaped  incision  over  the  labial  roots  of 
the  tooth,  to  receive  the  point  of  the  labial  blade  of  the  fctrceps. 
If  this  precaution  be  neglected,  the  gum  may  l>c  ton*  neet^l- 
lesftly. 

But  although  audi  forceps,  as  well  as  the  correspomling 
pattern  which  is  made  for  lower  teeth,  and  which  cuts  its  wa^- 
tlirough  gimi  and  alveolus  on  l)oth  sides,  are  perfectly  eflicieut 
in  getting  the  tooth  out,  thoir  use  is  to  be  deprecated  except 
in  cases  of  most  esitreme  difficulty.  For  the  bone  and  the 
gum,  more  crushed  than  really  cut.  do  not  heal  readily,  and 
the  patient  is  likely  to  liave  much  subsequent  pain  ;  the  alveolar 
lionc  is  not  at  all  tolerant  of  this  sort  of  injury,  and  is  apt  to 
iutiame  when  subjected  to  it. 

The  forceps  which  I  myaelf  greatly  prefer  to-  any  others 
are  represented  in  the  aocompanyinLr  figure;  the  outer  blade 
ends  in  a  point  like  that  of  a  si)ear-pointed  elevator,  »md  is 
kept  thoroughly  sharp ;  it  was  the  intention  when  the  forceps 
were  constructetl  to  use  this  blade  as  an  elevator  to  split  the 
roots,  hut  in  practice  it  is  found  to  be  so  ethcieut  used  other- 
wise, that  1  never  now  use  one  blade  alone. 

The  sharp  jiuint  is  placed  at  the  middle  of  the  labial  margin 
of  the  root,  and  when  forced  up,  which  it  always  can  be,  it 
passes  somewhat  between  the  labial  roots.  If  the  roots  are  so 
far  separated  that  they  cannot  be  lirought  out  together,  it 
separates  them  very  comi>lctely,  b\it  more  commonly  it  brings 
out  two,  or  all  three,  and  it  very  rarely  fails  to  bring  out  any 
at  all. 

Other  methods  of  extracting  an  up(>er  molar  stnmp  may 
be  resorted  to ;  one,  which  is  very  often  successful  in  bringing 
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Away  nil  three  root»  together,  \»  to  apply  forcepe  of  the  form 
represented  in  Fig.  214  to  the  |>alatine  and  anterior  hitccal  roots, 
witlj  a  view  t*)  extnwting  these  together,  and  leaving  the 
posterior  buccal  to  Iw  dealt  with  separately.  Another  method 
ia  to  separate  the  three  roots  hy  forcing  a  sharp  spear-pointed 
elevator  (aee  Fig.  2:34)  into  the  centre  of  the  stump,  and  thns 
splitting  it,  when  the  aeparated  routs  can  he  individually 
removed  without  diflficulty.  A  pair  of  cutting-forceps  intuuded 
tn  effect  this  object  has  been  designeti  by  Mr.  Harding,  tu 
which  the  external  blade  is  replaced  by  a  vertical  cutting  edge, 
and  quite  a  variety  of  forms  have  he^n  devised  to  meet  the 
difficulty  of  dealing  with  broken  down  upper  molar  teeth.  But 
the  nerve  in  such  teeth  is  almost  invarialdy  dead  ;  and  the 
operation  may  generally,  if  it  appears  unlikely  that  the 
roots  can  l»e  extracted  together,  be  dune  far  more  neatly  by 
employing  a  sharj)  s|>ear  head  in  the  engine  to  cut  the  roots 
apart  It  is  not  necessary  to  absolutely  complete  their 
severance,  as  the  stump-forceps,  with  which  the  several  roots 
arc  gras]>cd,  will  do  this  if  the  union  between  them  lie  greatly 
weakened. 

The  double  root  which  remains  after  the  crown  of  a  first 
or  second  molar  of  the  lower  jaw  has  been  reduced  to  the  level 
of  the  gum,  may  be  remove*!  by  im  instrument  constructed 
ujxm  similar  principles  to  that  which  is  used  in  extracting 
the  triple  fangs  of  the  corresjtonding  np])cr  teeth,  diti'eriug, 
however,  in  having  each  blade  terminated  by  a  point.  The 
points  are  destined  to  pass  between  the  rotit^i  of  the  stumps, 
and  when  a  sufficient  portion  of  the  neck  of  the  tooth 
remains  to  act  as  a  gtiide,  they  may  be  forced  into  that 
pttsition  without  passing  through  the  labial  and  lingual 
plates  of  the  iUveolns.  The  occasional  in-egularity  in  the 
disposition  of  the  i-oots,  more  especially  of  the  second  molar, 
must  in  this,  tui  in  idl  o|>eratious  upon  the  teeth,  l»e  lx)rne 
in  mind. 

The  most  generally  useful  instnimciit  for  extracting  the  roots 
of  teeth  lias  yet  to  Ik;  mentioned.  There  is  scarcely  a  ivH»t,  or 
even  a  tooth,  which  cannot  l>e  removed  by  the  elevator.  The 
instnmient  consists  of  a  blade  terminated  by  a  spear  liead,  or 
other  selected  form,  and  a  stout  shaft  moinited  in  a  strong 
handle.     The  minor  modiHcatioua  to  which  this  iustrtmicnt  hflii 
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been  subjected  in  order  to  meet  the  exigences  of  a  particular 
caae  or  the  views  of  the  operator  arc  ondleBs.  Fig.  224  nIiows 
one  of  the  more  iiaeful  forma  of  the  instrument.  Independent 
of  the  form,  the  following  conditions  should  l>e  obeerved  in 
constnicting  the  instrument.  The  blade  and  shaft  must  be 
made  of  good  steel,  and  reduced  to  a  spriuir  temper.  The 
handle  should  be  full  and  strong,  and  the  whole  instrument 
suflicicntly  stout  to  bear,  without  bonding  or  springing,  anj- 
force  the  operator  may  employ. 

In  oi>cratinp,  an  elevator  ma^*  be  employed  as  a  simple  lever. 
The  edge  of  the  blade  having  l>eeii  matlo  sharp,  it  is  thrust 
down  between  the  root  of  the  tooth  and  its  alveolus ;  the 
handle  is  then  depressed  with  a  slight  rotary  movement,  and 
if  the  motion  be  judiciously  diroctod,  the  rouTul  part  or  back 
of  the  blade  will  rest  upon  the  margin  of  the  socket,  while  the 
edge  of  tlie  blade  cut«  into  and  takes  a  hold  in  the  surface  of 
the  root.  It  cannot  be  too  strongly  insisted  upon  that  the 
edges  of  the  elevator  should  be  sharp :  as  sharp  as  an  enamel 
chisel,  so  that  it  fairly  ciits  into  the  root  and  gets  a  good  grip 
of  it.  Tlie  instrument  becomes  a  lover  of  the  most  simple 
kind,  the  short  anA  of  which  takes  its  bearing  on  the  tix>th ; 
the  alveolar  processes,  or  i)erha])s  the  neck  of  a  cuntigtious 
(ooth,  form  the  fulcrum,  and  the  long  end  of  the  lever  is  hi 
the  hand  <A  the  ojierator.  By  the  depression  of  the  handle  the 
tooth  lA  I'uised  in  its  socket ;  but  simple  depression  will  not  in 
all  cases  be  sutlicient  to  secure  the  full  efTect.  A  slight  degree 
of  rotation  of  the  instnimetit  is  geiieruUy  necessary,  otherwise 
the  edge  of  the  instrument,  instead  of  entering,  may  slip 
over  the  surface  of  the  tooth,  ilany  teeth,  more  especially 
the  wisdom-teeth,  may  be  forced  or  prized  out  of  their 
sockets  by  a  single  effort,  but  tlie  second  or  even  the  third 
application  of  the  tnutnnneut  may  be  req\iired.  A  tooth  may 
be  so  placed  with  respect  to  the  jaw  or  the  neighbouring' 
teeth,  that  after  it  has  been  moved  in  its  socket,  a  change 
in  the  direction  of  the  force  beconics  necessary  in  order  to 
complete  the  operation  without  inflicting  needless  injury  on 
the  adjoining  parts. 

An  elevator  may,  however,  be  used  otherwise  than  as  a  lever. 
A  root,  the  imijlautatiou  of  which  is  not  very  firm,  may  be 
forced  out  by  pressing  the  jwint  of  the  instrument  against  it. 
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the  direction  of  the  force  being  such  as  will  favour  it«  escape 
from  the  socket.  If,  for  example,  the  root  of  a  bicuBpid  on 
the  right  side  uf  the  upper  jtiw  requires  removal,  the  operation 
may  l>e  performed  in  tlie  following  manner :  —  Let  the  patient's 
head  be  well  thrown  back,  and  placed  immediately  in  front  of 
the  operator.  The  upper  lip  may  be  raised  by  the  forefinger 
of  the  left  hand.  The  point  of  the  elevator  should  be  passed 
upwards  between  the  gum  and  the  tuotb  untJ  a  aoimd  poilion 
of  the  rt>ot  is  reached.  At  this  point  the  extremity  of  thf 
instrument  should  be  pressed  into  the  root  sufficiently  to 
take  \\  firm  bciiring,  and  the  handle  of  the  elevator  at  the 
same  time  brought  up  to  the  side  of  the  cheek.  When  thia 
position  is  gained  the  oHendiug  root  may  be  pushed  out  of 
its  socket. 

Although  the  instrument  nnder  consideration  admits  of 
being  used  upon  either  of  the  foregoing  principles,  it  would 
be  found  very  inconvenient  in  the  treatment  of  a  case  to  insist 
upon  the  adoption  of  one  method  to  tlie  exclusion  of  the 
other.  Not  uncommonly  the  operation  may  with  advantage 
be  commenced  by  using  the  elevator  as  a  simple  lever,  and 
completed  by  using  it  for  pushing  the  loosened  tooth  out  of 
its  socket. 

Whenever  the  elevator  is  employed,  the  forefinger  of 
the  operator's  hand  should  lie  along  the  shaft,  and  the 
point  of  the  elevator  should  not  reach  more  th&n  three- 
quarters  of  an  inch  beyond  the  top  of  the  forefinger.  If  any 
slip  should  occur,  the  instrument  is  well  under  control,  and 
those  lacerations  of  the  gum,  or  even  the  cheeks  and  tongue» 
that  Iia])pen  when  this  precaution  is  neglected  are  obviated. 

It  is  undesirable  to  use  the  elevator  for  the  extraction  of 
upper  wisdom-teeth  which  occupy  their  normal  position,  as 
from  the  direction  in  which  the  force  is  applied  the  tuberosity 
may  readily  be  broken  oft'. 

Tooth  may  often  be  advantageously  removed  by  combining 
the  use  of  the  elevator  and  the  foi^ceps,  using  the  first-named 
instrument  for  raising  up  and  loosening  the  roots,  and  forceps 
to  complete  the  extraction. 

The  roots  of  lower  molars  may  often  be  removed  by  insert- 
ing the  point  of  an  elevator  behind  the  posterior  root  and 
prizing  it  up  from  its  socket :  the  removal  of  the  anterior  root 
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rill  then  be  easy  j  or  if  the  anterior  root  be  first  remo'vc^ 

;he  postenor  may  bo   very  easily  reached   by  iusertiu^    tW 

^clevntor   luto   the   vacant  auterior  socket   ftnd   thrusting  *^ 

hi)l(ily  throngh   tho   septum^   so   that   it«    point   ciitches      ^^ 

imslorior  root  quite  low  down. 

Klevfttors  as  •generally  sold  by  the  instnimcnt  makers     we 
far  too  large  aud  clumsy  :  the  great  size  of  the  jK)inta  ren«:lfi'^ 
very  ;:reat  furce  uccGssary  to  make  the  instruwewt  enter    "thr 
socket,  and  needless  pain  is  intlicted  on  the  patient. 
The  spear-poiuted  elevator  represented  in  the  accom{MU\>'i*^i? 
figure  is  by   far  the  most  generally  usefid  fo*^^' 
Fio.  2ii.       anil  is  quite  large  enough  for  any  purpose.     So*-**®' 
timcSt  however,  owing  to  the  inability  of  the  jjati^**-^ 
to  open  the  mouth  widely,  it  may  l>e  dithctdt      *-*' 
im[K>ssible  to  reach  a  lower  wisdom  tooth  witt»-       * 
straight  instrument.     For  such  crises  a  very  nsff  »  "*  ^ 
form  is  sold,  the  blade  of  which  is  shaped  lik^^ 
single  jaw  of  a  pair  of  thin  aud  sharp  stump-force] 
this  blade  is  iuulineil   to   the   shaft  at  au  ung 
somewhat  greater  than  a  right  angle,  so  that 
can  be  ajiplied   without   necessitating  the  moifl 
lieing  very  widely  opened. 

Somehow  or  other  a  great  clumsy  elevator,  su 
as  h]i8  never  been  used  either  by  my   father 
by  myself,  has  come  to  pass,  under  the   nanic 
"Tomes'   elevator,"    within    the   last   five   or  %^ 
years.      I    have   rarely  had  occasion   to   aae  azK^ 
other  forni  than  the  one  licrc  figured. 

The   practitiimcr,  it  is  presumed,   will  be  weX ' 
acquainted   with   tho  uornud   formH  of   each   member  of   th  *^ 
<lentiil  series,  but  tlie  normal  character  of  the  crown  does  nt»t^ 
necessitate  a  similar  condition  of  the  root  of  a  tooth,  and  the? 
irregularity  is  discoverad  only  when  the  o^>emtion  of  extmctioti 
is  attempted.     It  is  not  unusual  for  the  roots  of  tho  inferior 
molars  to  be  curved  backwards,  aud  now  aud  then  tho  uurv^ 
is  produced  into  a  positive  ho^^ik  (Kig.  225). 

Had  the  extraction  iif  either  the  first  or  second  molar* 
shown  in  the  accompanying  illustration  been  attempted,  either 
the  ends  of  the  roots  would  have  V)een  left  in  the  jaw  or  a 
large  piece  of  the  alveolus  brought  away  with  the  tooth.     Thi* 
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former  accident  wmild   probably    have  ooc\irpcd,   the  tooth, 
to  use  a  patient's  wortls,  would  have  been  broken  in  tlie  jaw. 

Tlie  question  as  to  what  shall  be  done  with  the  roots  of 
such  a  txxitb,  when  broken  in  the  jaw,  is  at  once  raised.  !u 
my  own  practice  I  invariably  allow  the  extremity,  or  even  the 
lower  third,  to  remain,  unless  it  is  clearly  the  subject  of  disease* 
If  it  he  loose,  its  removal  is  readily  effected!,  and  should  it  have 
been  connected  with  an  alvetjlar  abscess,  its  removal  will  not 
be  attended  with  difficulty.  The  digging  out — if  the  expression 
be  allowed — of  the  terminal  third  of  a  sound  and  firmly-attache<l 
root  is  productive  of  great  pain  and  a  considerable  amount  of 


Fio.  225.  (») 


injury  to  the  alveolus  ;  but  tlio  presence  of  the  end  of  root,  if 
nndi3turl)ed,  is  very  mrcly  indeed  followed  by  any  inconvenience. 

In  the  example  figured,  the  roots  of  the  teeth,  though 
our>'e<i,  are  comparatively  small,  and  might  probably  give  way 
under  a  force  which  would  not  strike  the  operator  as  being 
greater  than  that  rwpiired  to  effect  the  dislocation  of  firmly- 
implanted  teeth.  But  it  occasionally  happens,  from  some 
unseen  cause,  that  a  tooth  for  a  time  remains  unmove<l, 
although  a  foi-ce  more  thiui  sufficient  to  remove  an  ordinary 
tooth  has  been  employed. 

It  is  when  placed  under  this  difficulty  that  the  knowledge 
and  skill  of  the  operator  are  put  to  the  test.     The  roots  of 

(>)  A  lower  jaw,  the  extaroal  portioa  ot  which  Um  Wn  removed,  so  u 
tn  show  the  position  uf  the  roaU  uf  the  molar  teeth,  whicli  iu  tbiv  eumple 
are  cvrred  buclnrBniH,  with  the  poiat^  turned  upward*. 

D.S.  ^^ 
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tlie  tooth  may  be  curved,  or  they  may  Iw  unusual  in  sia^=e  or 
number,  and  the  tact  to  recogiuse  the  direi.*tioii  in  whicl*.  tbr 
resistance  lies,  and  the  knowledge  of  the  irregulahtiet*  of  ^^^m 
to  which  the  beveral  roots  of  the  teetli  are  liable,  bec^-^^ou; 
highly  valuable. 

In  the  following  illustration  tlireo  forms  of  irregularity^  wv 
shown.  The  tooth  with  the  convergent  and  that  with  the  ^^'ur 
divergent  roots  would  be  removed  by  force  emjjloyed  in  tlie 
usual  direction.  In  tlio  one  case  the  operation  would  n^^suU 
in  the  fracture  of  one  or  both  rtx)ts,  or  the  withdrawal  of  *be 
portion  of  the  alveolus  enclosed  by  their  couvei'gence  ;  iu  tb< 
other,  in  the   fracture  of  one  or  more  roots,  or  perfaajjs      *** 

Fio.  220.  (>) 
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the  removal  of  a  portion  of  the  labial  or  lingual  wall  of  th^^^ 
alveolus.      But  if  a  similar  course   were   pursued   with  thc^^ 
wisdom-tooth,   it   woulil   break  off  at   the  neck,  or  the  tootii     ^ 
would  effectually  resist  the  efforts  of  the  operator.     With  the 
forceps  it  would  bo  very  difficult  to  extract  such  a  tooth,  but 
by  adopting  the  elevator  the  tooth  could  be  gradually  priHcd 
out  of  its  socket  without  difficulty. 

In  operating  ujjon  teoth  in  the  upper  jaw,  similar  difficultiw 
may  arise.  An  unusual  size  of  the  one,  or  the  occurrcuce  of 
several  roots,  even  in  a  bicuspid  tooth,  will  sometimes  embarnus 
the  oparator,  by  niising  a  doubt  as  to  whether  the  toi.ith  will 
j^ve  way  under  the  force  he  is  employing.  Similar  difficultiea. 
consequent  u[>on  similar  causes,  M'ill  arise  with  respect  to  the 

(1)  A  and  C  show  a  first  perraonent  molnr  of  the  lower  jsw,  with  roots 
convet^^eot,  and  a  corre!«poD<iin^  tiMith  with  four  dirtT^ent  ntot*. 

B,  a  wisdom-tootl).  uiili  ihe  r«K'U  coired  backwanls,  and  thickened  bj- 
hiTJertophy  of  t\«  ttrntjutum. 
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molar  teeth  of  the  upper  jaw,  when  the  application  of  the  iisual 
force  is  not  utteiiiied  with  the  usuiil  result. 

Tlie  remedy  will  cansist  iu  steatiily  increasing  the  force  and 
varying?  its  direction — feeling  otir  way,  as  it  were — imtil  the 
tooth  is  separated  from  its  socket. 

The  wisdont  teeth  of  the  upper  jnw,  thoujrh 
frequently  the  subjects  of  irregulivrity,  being 
in\planted  in  comparatively  porous  bone,  very 
seldom  resist  the  efforts  of  the  operator. 

The  irregularities  of  form  to  which  the  teeth 
are  liable  hitviti*;  Iwen  described  in  a  preceding'' 
part  of  the  vuhuue,  ueod  not  be  again  purtieu- 
larised. 

The  malforniiition  doaorihed  by  Mr.  Booth 
Pearsall  as  "oblique-rooted  upper  molar"  may 
lead  to  difficulty  iu  extraction  of  those  teeth. 
the  two  buccal  roots  do  not  stand  upon  the  Bome  plfuie,  but 
the  jjosterior  iVK>t  lies  much  inside  its  normiil  position.  Ifence 
the  onlinary  upper  molar  foi-ceps  will  fail  to  touch  it  at  all, 
and  will  nut  take  a  good  grip  of  the  anterior.  If  the  mal- 
formation^ which  is  not  accompanied  by  any  unusual  shape  of 


In  these  teeth 


Fig.  228. 


the  crown,  be  reci>gniBcd  beforehand,  the  tooth  can  easily  be 
removed  by  employing;  a  pair  of  upper  bicuspid  forceps,  and 
taking  hold  of  the')>alatine  and  anterior  buccal  roots. 

Owiug  to  au  unusual  thickucjis  and  strength  iu  the  alveolus, 
the  removal  of  a  tootli  is  sometimes  attended  with  unusual 
difficulty,  and  the  operator  is  still  further  ombarraased  when 
the  ci'own  of  the  tooth  so  circtrnxstauced  is  broken  off  on  a 


(I)  Shows  a  fi»t  bicuspid  of  the  upper  jnw,  with  three  distinot  rootft. 
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li'vt^  ^vlth  till.' 


iilvuolur 


iimrgiu.  Gecemlly  tlie  Btump-for*:=^p4 
nr  Tht'  rk"\':iti)i-  iiiiiy  be  made  to  enter  the  alveolufi,  "^^ 
e\Le]jtit')n:il  cases  imiy  arise.  To  meet  theae,  Mr.  Cat-  ^i^ 
|irntK»sca  to  cat  rnvtiy  with  &.  Bmall  trephioe  a  portion  of  ~^^ 
<MifL-r  jihitc  Lif  t\y^  alveolus.  The  root  is  theti  readily  dislotl^^^i 
I  Hit  I  h:ivc  iR'vur  \\m\  neeil  of  such  a  proceeding. 

Atrnliun  hris   nht'inly  been   made  of  a  case   in  whicli    "th^e 
Mtxntfv  [mtt  nf  tlif  Hot^r  of  the  anti'uni  was  torn  away  h^^^    * 
liliLckhiiiitli  ill  tlio  cniifuvour  to  extract  an  upper  molar,  ^t-^*^** 
^^^  sniothor  in  wliith  a  lur^e  portion  of  the  extenml  alveol**^ 
plftti'  MiLb  lirokun  i«tV  tlii.^  lower  jaw  with  a  key  instrument,  -d-"^* 
fiML'^nit'iit  fleHcemliijtr  the  neck  in  a  series  of  sinuses,  and  fitiaJ*^' 
hi'iii*^  remnvLd  ^icJnw  tho  clavicle.     But  even  in  the  hnnd^      ^-^ 
tin*  nitiJit  L'divfiil  ami  skilled  operators  \\  variety  of  aocide»-^*-^^ 
rniiv  lacn^r.     A  nmlur  tooth  of  ii'hich  the  fangs  arc  diverg^^*^ 
(Mil  n!»vion&]y  only  be  extracted  by  the  bending  or  the  fractLJ^*^^ 
nt  Miiisu  iiortion  <if  the  alveolar  walls, 

A  liniitLni  firirdiri'  of  tho  alvtoliia,  or  the  bringing  away 
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Blr.  Suiter  also  mentions  nn  instance  of  the  honzontal  nunus 
rtD^  eutirely  broken  through  by  an  operator  of  skill  and 
ipcrience. 

A  patient  lately  under  treatment  nt  tlie  Dentul  Hospitid 
►resented  a  very  extensivu  fructurc  of  the  alveolar  portiou  of 
.he  jaw.  He  had  applied  to  u  cheiniat  to  have  the  first  lower 
loIat  on  the  right  side  removed,  in  an  unsuccessful  attempt 
;o  remove  which  tooth  with  forceps  the  fracture  occurred.  The 
line  of  fnicture  had  run  forwarda  at  a  level  oorrcspondinij:  to 
iVVbt!  apices  of  the  rwUs  of  the  teeth,  so  that  the  portion  of  boi»e 
H«contaiotng  the  bicuspids,  the  canine,  and  the  centnd  and 
Hlateral  incisors  was  detivched,  and  only  held  in  position  by  the 
^  ftoft  piu'ta. 

A  gutta  percha  cap  woa  adapted  to  the  crowns  of  the  teetit 
all  round  the  lower  jaw,  so  as  to  keep  the  fractured  boue  in  ita 
place,  and  ever)*  attention  was  paid  to  tlie  thorough  cleansing 
of  t)»e  wotmds  with  injections  of  diluted  t'ondy's  rtuid  (the 
fWictnrc  being,  as  is  usual  in  fracture  of  the  jaw,  compound  iu 
the  mouth).  Nevertheless,  extensive  necrosis  supervened,  and 
absccases  formed  beneath  the  jaw,  so  that  there  seemed  but 
little  hope  of  saving  the  teeth.  The  patient  was  eventually 
lost  sight  of,  and  I  do  not  know  what  was  the  termination 
of  the  case. 

But  the  most  severe  accident  is  recortled  by  Mr.  C'attlin  (i), 
in  the  follow  ing  words  :  "  The  gentleman  who  operated  in  this 
had  the  misfortune  to  break  oft'  the  crowu  of  the  tooth, 
in  endeavouring  to  extract  the  root  with  the  elevator,  the 
histrument  slipped  and  broke  away  the  tuberosity  of  the 
maxilla,  with  a  part  of  the  floor  of  the  antrum,  and  a  pwrtion 
of  the  sphenoid  bone.  In  the  efforts  which  were  nfterwurds 
Dmde  to  remove  the  fractured  portion  of  the  lione  with  a  pair 
of  stump-forceps,  the  tooth  and  the  haaiulur  process  were  idso 
separated,  and  ftbres  of  the  external  and  inttrual  pterygoid 
muscles  were  toni  away,  antl  may  bo  seen  in  the  S[)ecimen 
attached  to  the  pterygoid  plates.  The  ultimate  results  of  this 
accident  were  that  the  patient,  after  suffering  in  health  for 
some  time,  became  perfectly  deaf  on  the  injm-ed  side,  and  the 
movements   of  the   jaw    were   permanently   restricted.      The 


('I  TnukMntions  of  tlii>  (Muatologieul  Societr,  New  Series,  vol.  iii.,  p.  158. 
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inflamniAtion  had  undoubtedly  extended  into  the  custacV'siaa 
tube,  iind  Imd  iilso  involved  the  ligaments  and  mtisclea  attat^  -i«^ 
to  the  infenor  maxilla." 

It  has  nut  been  deemed  necessary  to  enter  sftecially  a  j^iou 
the  extraction  of  temporary  teeth,  but  a  complication  w>  »  n»^ 
tiniCH  arises  to  which  attention  may  with  advantji^e  be  direct-*-"***  ^^ 
It   hfts   happened   on   two   occasions   which   k  ^^^^*f^^| 
come  to  my  knowledge,  that  in  extracting  a  aec«o***^ 
temporary  molar  of  the  lower  jaw,  the  perman^^** 
successor  has  come  siway,  embraced  by  the  tc^^^^^^ 
of  the  temporary  tooth.     In  each  iuflUince  the  j^"*-**^ 
has  been  inflamed  as  a  i^csult  of  disease  set      ~**_" 
in    the    jnilp  of  the   temporary  tooth,  and    it 
probable  that  the  alveolar  pnicesses  had  iu  ei^ 
case  also  been  greatly  reduced,  if  not  altoget 
removefl,  by  abRorption.     It  ia  well  to  bear  in  mi 
that  such  an  untoward  accident  may  happen  when  the  gi*- 
anrl   alveolar  periosteum   have   been  for  some   time  inflam 
but  I  do  not  know  that  any  precautionary  measures  <-.ui  W 
adopted. 

Tempon^iy   teeth  are,    as   noted   by  Mr.   Salter  {iitr.   at.  /  '^ 
sometimes  united  to  one  another  by  tibi-ous  tissue  around  ihei*^ 
necks ;  but  the  removal  of  more  than  one  tooth  in  this  way  »* 
a  matter  of  no  practical  moment,  as  it  could  only  occur  where 
the  roots  were  for  the  moat  part  already  alworbed. 

It  often  happens,  when  the  crown  of  a  tooth  has  l>een  lon^ 
lost,  that  the  t^^eth  on  either  side  of  it  overhang  the  space, 
and  numerous  instances  have  occurred  of  a  sound  tootli  (mo«t 
generally  a  bicuspid)  being  unintentionally  forc^ed  out  of  its 
sockt't  during  the  removal  of  the  stump.  Wliere  this  seems 
likely  to  happen,  the  finger  or  thumb  should  be  (innly  pressed 
on  the  impei-illed  tonth,  and  the  stump  withdrawn  fVoiu 
whichever  side  fift'oi-ds  the  host  prospect  of  avoiding  the  other 
tooth. 

The  passage  of  a  tooth-fang  into  the  antrum  during  an 
attempt  at  its  extraction,  has  already  been  noticed  (see 
Diseixses  of  the  Antnim).  A  precisely  similar  accident,  where, 
however,  the  tooth-faug  ctjcaped  into  an  abscess-cavity  in  the 
bone,  instead  of  into  the  autnim,  luis  been  recoftled  by  Mr. 
8aJfer  in  the  paper  already  several  times  alluded  to.     In  the 
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«vent  of  either  of  theae  nccident«  happeDtng,  the  root  should 

be  sought  for  and  removed,  bearing  in  mind,  luiwever,  that 
if  the  opening  be  lar^e,  it  is  likely  to  gravitate  towards  the 
opening  of  itself,  so  that  its  removal  becomes  easy. 

In  the  "  Dental  Cosmos,"  1877,  is  related  a  caae  of  dia- 
iippeanmce  of  a  lower  wisd«»m-t<>otb  during 
mi  attempt  at  extraction.  It  is  probable 
tbiit  it  tore  up  the  mucous  membrane, 
which  is  loose  on  the  inner  side  of  tho 
jiiw  in  this  region,  and  lay  between  it 
and  the  bone,  A  t  al  1  e  ven  ts,  eleven 
months  later  it  waa  removed  from  tiiis 
regioti,  having  set  up  profuse  and  long- 
continued  suppuration  between  the  jaw 
and  the  base  of  the  tmigiie.  In  this 
article  reference  is  given  to  a  similar 
case  reported  in  the  "Detroit  Review  of  Medicine,"  1876. 

Mr.  Salter  gives  examples  of  loss  of  seusation  in  the  regions 
supplied  by  the  inferior  maxillary  nerve,  consequent  on  tho 
bruising  of  this  nerve  in  difticvilt  extnictions  of  the  wisdom- 
teeth.  (.Ordinarily  this  numbness  passes  off  iu  a  few  days, 
but  in  one  uf  his  cases  normal  sensation  has  never  been  (juite 
restored  to  the  lip  and  chin. 

Mr.  Sewill  presented  to  the  Museum  of  the  Odontological 
Society  a  lower  wisdom-tooth,  one  root  of  which  is  actutilly 
perforated,  whilst  the  other  presents  a  groove  upon  its  side. 
The  ('Xtraction  of  this  tooth  resulted  in  paralysis  of  the  area 
sup|died  hy  tho  mental  nerve,  which  is  a  pretty  conclusive 
proof  that  the  inferior  dental  nerve  passed  thro\tgh  the  hole. 

1  have  myself  met  with  deep  grooves  in  a  similar  position  in 
a  tooth,  the  extniction  of  which  gave  rise  to  marke<l  numbness. 
It  would  ai>pear  that  the  normal  procedure  for  a  lower  molar 
rout,  which  is  ajiproaching  the  roof  of  the  inferior  dental  ciiuul, 
is  to  turn  horizontally  backwards,  thus  avoiding  it  (see  Kig.  2'i5), 
but  that  it  sometimes  may  go  on  growing  till  it  juisses  it  on 
one  side,  or  may  even  come  to  embrace  it,  as  in  Mr.  Sewill's 
case.     As  a  rule,  sensation  slowly  returns  to  the  area  alTecteil, 


(')  Lower  wisdoni-toijtU  (Mr.  Sc^will's jcuse).  The  hri^tlr  i>n&ses  throii;rh 
ft  hole  in  tho  ftnterior  and  a  groiivc  in  ibe  posbmor  r<iOt,  oCL'iipieil  by  tho 
inlerior  dental  uerru  uad  Tcwels. 
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as  iudeed  it  oReu  does  when  it  is  not  wauted  to,  where    ^^^ 
nerve  ha»  been  intentionally  divided  iu  cases  of  ueuriilgio. 

A  remarkiihle  cjise  of  dilatiition  of  the  pupil  and  impain^^ncn^ 
of  vision,  following  the  extraction  of  an  upper  bicuspid,  ^^^^ 
l»cen  recorded  by  Tierlink  :  the  symptoniH  disappearod  e^^''^ 
ajiplication  of  extract  uf  opium  in  the  socket. 

Fatal  syncope  has  been  known  to  follow  \ipou  the  extnw^^  '^'^^ 
of  a  tooth.  At  Mai-scilles,  in  IS81,  the  extraction  of  a  womk-  ^* 
tooth  was  attempted,  but  desisted  from  on  account  of  alarar:^^^^ 
syncope  ;  a  second  attempt  was  made,  or,  more  strictly,  "^^ 
about  to  be  made,  as  fatal  syncope  ensued  before  it  was  aota.^^^7 
touched.  The  necropsy  revealed  nothing,  save  a  slight  Ae^^C^^ 
of  cerebral  congestion. 

A  case  of  fatal  syncope  in  the  dental  chair  from  apprehens^  ^crt*< 
nothing  whatever  hii\'ing  been  done,  has  also  been  reconled. 

In  conclusion,  it  must  1h)  added  that  some  degree  of  oat»  »'*^ 
may  follow  upon  an  extraction,  however  skilfully  performs  ^ 
and  it  is,  as  has  already  been  mentioned,  much  more  likely    *' 
happen  when  much  injury  ia  done  to  the  alveolai*  bouc,  whi*^-' 
appears  to  have  very  little  recuperative  power. 

When  teeth  have  to  bo  extracted,  there  ia  very  commonlj''' 
some  degree  of  inflammation  existing  about  them,  and,  instoiiu 
uf  quieting  down,  this  may  run  on  to  the  exfoliation  of  amail 
fragments. 

There  is  not  much  to  be  done  in  the  way  of  treatment 
Opiate  fomentations  to  relieve  the  i>ain ;  antiseptic  washes, 
such  as  Condy's  liuid,  thrown  well  into  the  socket  with  iv 
syringe,  aud  iodufonu  iu  powder,  sis  a  lociil  application,  seem 
to  bo  of  sor\'ice  in  shortening  the  duration  of  the  iuflaui- 
mat  ion. 

The  operation  of  tooth  extraction  ia  so  rarely  followed  by 
any  untoward  results,  that  it  is  npt  to  l>e  conceived  tliat  wheu 
they  do  arise  it  is  due  to  the  fault  of  the  operator,  and  from 
time  to  time  gi'oundless  actions  have  been  brought  against 
dentibts.  1  am  acquainted  with  one  instance  in  which  a 
grutuitous  patient,  having  sutVerei^i  from  some  exfoliation  after 
the  extraction  of  an  inHamed  tooth,  threatened  an  action,  and 
the  operator,  to  save  trouble  and  expense,  actually  paid  him 
some  c'om]^cTi8ation.  In  other  crises,  actions  have  been  bmught 
by  im|)ecunioiu  litigants,  who,   after   losing   their  cases  and 
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costs,  had  not  the  wlierewitlial  to  pay  the  costs,  ami  bo  iliu 
dentist  was  left  at  considerable  expense,  though  he  had  fully 
established  his  own  fanltloasnesH. 

I  have  myself  one  patient,  a  delicate  lady,  in  wliom  inflam- 
mation and  slight  exfoliation  have  repeatedly  followed  the 
extraction  even  of  loose  teeth,  every  antiseptic  precaution 
haviug,  in  view  of  previous  experiences,  been  adopted. 

It  is  my  own  habit  to  wipe  the  jaws  of  forceps  or  the  points 
of  elevators  with  strong  carbolic  acid  immediately  before  the 
operation  ;  the  excess  is  wiped  ofi^  but  a  good  deal  left.  TIub 
does  no  harm  to  the  gum,  but  of  course  it  is  then  necessary  to 
be  careful  not  to  touch  the  patient's  lips  with  the  instrument. 

The  tongue  may  be  wounded  ;  if  so,  its  treatment  should  \\& 
conductetl  on  (general  principles,  and  heomorrhayfe  may  usually 
be  averted  by  pulling  it  forcibly  forwards,  so  that  its  owu 
longitudinal  musc^ilar  6bres  may  make  pressure  on  the  vessels, 
whioh  run  parallel  with  them.  If  mi  urterj'  of  any  size  be 
wouniletl  (soinetiiues  the  ranine  artery  has  been  wounded),  it 
may  be  twisted. 


H.KMORRHACiK   FuLLuWlXG    KXTUACTION. 

H.KMORRHAGK  FROM  THE  Alveiuj. — Ordinfinlv  >)lood  oenaes 
to  enL-ape  from  the  socket  within  half  an  hour  of  the  removal 
of  the  tooth  ;  but  isohited  iustJinces,  in  which  the  hleeding  has 
-ceafied  only  with  the  life  of  tlie  patient,  have  been  at  lon>f 
intervals  reconled  ;  and  eiises  iu  which  the  flow  of  blood  has 
been  checked  with  conniderable  ditHcultj^',  and  only  after  the 
patient  has  been  greatly  reduced,  thuugh  not  coinuton,  arc  by 
no  means  rare. 

Heforo  proceeding  further  in  the  dcacrlption  it  may  be  useful 
to  inquire  under  wliat  cundition  tliesc  untoward  cousequeuces 
follow  \ipon  a  very  simple  and,  under  ordinary  circumstances, 
a  very  safe  operation. 

When  from  an  insigniHcant  wuund  the  blood  flows  for  a 
longer  time  and  iu  a  larger  stream  than  the  nature  of  the 
injury  would  lead  the  surgeon  to  expect,  a  state  of  system  is 
denoted  which  may  l>e  a  permanent  character  peculiar  to  the 
individual,  or  may  arise  from  a  temporary  condition  of  the 
circulating  fliiif!»,  or  from  the  condition  of  the  bl«>od-ve8sel8 
themselves.  The  pathology  of  the  hicmorrhagic  diathesis  is, 
however,  far  from  iKjing  imdei-stood  (i),  want  of  coagulability 
in  tlie  blood  and  want  of  contractility  in  the  vessels  being 
almost  all  that  wc  can  predicate  of  it.  There  are  those  who 
have  at  all  times  dithculty  in  arresting  bleeding  even  from 
a  slight  wound,  and  in  them  prolonged  hasmorrhagc  usually 
foUows  the  extrtictioii  of  a  tooth.  A  patient  of  my  own  suffered 
considerable  iiiconveuieuce  from  a  very  lo*»sc  lower  bicuspid 
tooth,  but  dreaded  its  removal  iu  consequence  of  the  difliculty 
he  suffered  in  coutn)lling  the  htumorrhage  which  liad  uu  pre- 
vious occasiuna  folluwei  the  extmctioa  of  teeth.     The  loose 


0  See  Mr.  K.  MaKon,  in  Montlilv  Heriew  of  Dentsl  Surgffly,  Aogfiut, 

1872. 
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'*^nspid  was,  however,  removed,  and  tho  blood  ceased  to  flow 

*'*'iii  the  sucket  withiu  half  an  hour.     The  patient  returned 

.'*^*»uc,  hut  before  he  ha<l  reached  the  end  of  a  short  niilway 

_  J^^lrney  bleeding  from  tho  socket  hiul  recoiniuenced,  nnd  many 

'*~>xir8  elapsed  lM?fore  the  hieuiurrlni^'e  was  perfectly  arrested. 

i»e  ha^morrhaj^ic  diathesis  wiia  in  this  case  fully  pronomiced, 

ixd  was  iudependcut  of  the  ctiaunl  general  health.     The  con- 

lif  ion  of  the  vessels  or  of  the  blo(xi  muHt  have  been  different 

'nm  that  which  usually  exists  in  a  perfectly  healthy  iudividua], 

>^jt    the  tlifien'nce  was    not   sufficient   to  interfere   with  the 

leral  health  of  the  patient. 

In  some  pentous  the  disposition  to  profuse  bleeding  occurii 
^nly  at  a  com])aratively  advanced  period  of  life  ;  the  fault  then 
pes  iu  tlie  vessels  themselves,  the  coats  of  which  become 
Itiffenc^d  by  the  presence  of  a  de|H>8it  within  their  substance, 
piid  they  conse<]uently  lose  the  jwwer  of  contraction.  In  other 
fexjimplctt  the  hiemorrhagie  tendency  depends  ujiou  an  abnormal 
■TAtc  of  the  bkiod — upon  the  presence  of  blood  disease,  as 
certmn  maladies  are  udlol. 

Sea  scurvy  and  purpura  afford  tho  most  striking  examples 
lof  such  difteases,  one  peculiar  feature  of  which  is  the  loss  of 
icoaguhitiug  power  in  the  bloul. 

In  such  oises  hujmorrhuge  may  occur  without  there  being 

Lany  wound   ut  all,  blond  bemg   poured  out  from  a  mucous 

Uurface,  i.f.,  from  the  hmgs,  the  Ixjwels,  the  faucei*,  the  tonjnie, 

^or  the  gums.     Dr.  \\\Ag  Salter  met  with  a  case  iu  which  the 

[patient's  life  was  greatly  imperilled  by  loss  of  blood,  thu  chief 

I  point   of    hicmorrhnge   being    the   gums    between    the   lower 

bicuspids,  from  which  place  blood  had  welled  up  almost  without 

cessation  for  upwanis  i»f  a  month.     After  the  failure  of  other 

temedieSj  it  was  final  ly  arrested  by  the  application  of  a  spring 

dip,  which  h(td   to   be  removed  after  al>out  twelve  hours  on 

account  of  the  pain  which  it  caused ;  however,  the  inflammatory 

swelling  which  it  hud  set  up  seemed  so  to  have  altered  the 

vascular  ctmdition  of  the  parts  that  tho  blee<iing  did  not  recur. 

In  a  healtliy  subject  the  division  of  blood-vessels  of  moderate 

size  is  followed  by  contraction  nf  their  divided  ends,  and  by 

the  niagulrttion  of  the  blood.      By  the  iM>ncurreneo  of  these 

tihangcs,   the   escape   of  blood  is  arrested.      But  when   the 

UmrhcIs    have   lost   the   normal  power  of  contraction,  or  the 
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blood  its  capability  of  coagulation,  the  bleeding,  even  fh>m 
the  removal  of  a  tooth,  may  eerioiisly  endanger  the  life  of 
the  patient. 

In  patients  of  bEemorrhagic  diathesis,  the  extraction  of  teeth, 
and,  indeed,  other  Dperutitjiis  which  involve  the  iuj'iry  of  soft 
parts,  should  be  avoided,  unless  the  circumstances  of  the  case 
render  them  absolutely  necessary.  But  in  the  practice  of 
dental  surgerj'  the  ciistence  of  this  stAta  of  system  soraetimea 
is  Icanit  only  by  thrs  occurrence  of  prolonged  bleeding  from  the 
alveolus,  <tr  from  the  statement  of  the  patient  after  the  tooth 
baa  been  extracted. 

Treatment. — In  the  cases  of  alveolar  haemorrhage  which 
have  come  under  my  own  care,  the  bleeding  has  been  speedily 
arrested  by  matico.  After  clearing  away  tlie  coagulated  blood, 
a  leaf  of  that  plant,  previously  softened  with  hot  water  and 
rolleil  u|),  liaa  been  placed  loosely  within  or  fitted  closely  into 
the  socket.  A  few  folds  of  lint  laid  upon  the  gnin,  and  held 
in  piiaition  by  closing  the  mouth,  have  been  sufficient  to  retain 
the  nmtico  in  the  alveolus  until  the  bleeding  entirely  ceased. 
On  exAmining  the  mouth  on  the  following  day,  I  have  oftea 
found  the  leaf  held  in  the  socket  by  the  blood  which  liad 
coagulated  about  its  Kurface  and  within  its  folds. 

The  degree  of  success  attendant  on  the  use  of  the  matico 
leaf  will  greatly  depend  ou  the  care  with  which  it  is  applied. 
The  leaf  having  been  thorouglily  softened,  should  l>e  cut  into 
strips  as  wide  as  the  vacant  alveolus  is  dee|j ;  they  should  l>e 
rolled  up  into  a  form  resembling  that  of  a  cigar,  and  of  such 
a  size  as  to  fit  the  alyeolus.  In  rolling  up  the  leaf  the  rough 
side  should  be  kept  outwards.  The  rolls  are  taken  up  iu 
plugging-forceps,  and  passed  firmly  down  to  tKe  Imttom  of  the 
alveolus,  the  somewhat  pointed  end  being  introduced  rtrat.  In 
the  ctLse  of  upper  bicuspids,  the  operator  sliould  somewhat 
flatten  the  roll  of  tnatico  leaf,  and  before  introducing  it  carefully 
ascertain  whether  the  root  is  bifurcated  ;  should  it  be  so,  two 
small  rolls  should  be  lirat  passed  up,  one  into  each  ojxjuing. 
If  the  nmtico  leaf  be  carefully  applied,  it  acts  as  a  plug,  as 
well  as  being  an  astringent ;  and  I  have  never  known  it  to  fail 
in  a  single  case  where  its  ap]jlication  was  satisfactorily  made. 
But,  should  it  fail,  a  carefully  constructed  plug  should  be  tried. 
The  socket  banng  been  cleared  of  blood,  a  little  matico  may 
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be  introduce*!,  and  then  small  pieces  of  lint  added  and  careftilly 
packed  one  iifter  another,  so  us  to  completely  fill  the  alveolus, 
rpon  the  surfnce  of  tbe  guni,  folds  of  lint  ahould  l>e  placed  iu 
sufficient  number  to  allow  the  teeth  of  the  op[>ositc  jaw,  or  the 
JHW  itself  in  the  alisenco  of  teeth,  on  closing  the  mouth,  to 
pro<luce  firm  pressure  upon  the  surface  of  the  bleeding  socket. 
To  keep  up  the  pressure,  the  volition  of  the  patient  ahoiild  not 
be  trusted.  It  will  be  better  Uy  pass  a  bandage  under  tbe  jaw 
and  over  the  head  sufficiently  tightly  to  prevent  the  mouth 
from  being  opened.  The  use  of  eecharotics  in  the  treatment 
of  hiumorrhage  is  attended  with  this  immense  disadvantage  : 
the  parts  with  which  they  come  in  contact  arc  destroyed,  and 
as  their  action  cannot  be  limited  to  the  interior  of  the  i>leeding 
alveolus,  the  surface  of  the  wound  may  become  extended,  and 
should  the  caustic  fail  to  produce  the  contemplated  eA'ect,  the 
difficulties  of  ti*eatmeut  are  enhanced  by  the  increased  size  of 
the  bleeding  surftice. 

In  the  case  of  a  child  who  suffered  from  hmmorrhago  after 
the  extraction  of  a  temporary  molar  in  the  lower  jaw,  lunar 
caustic,  and  afterwards  spirits  of  turpentine  were  applied 
without  success.  At  the  time  I  saw  the  patient,  blood  was 
oozing  both  from  the  alveolus  and  the  surrounding  gum,  the 
svirface  of  which  had  l»een  made  raw  by  the  caustic.  This  case 
yielded  to  the  matico  leaf  carefully  applied  in  tbe  manner 
already  describe*!. 

For  the  reason  given  above,  perchloridc  of  iron  is  an  objec- 
tionable applicutinn.  I  was  called  in  consultation  to  see  a  case 
in  which  extensive  slonglis  about  the  fauces  had  been  caused 
by  its  injudicions  application,  and  the  whole  sloughy  surface 
was  oozing ;  and  I  may  add  that  in  dental  cases  I  have  never 
seen  ft  siicceed  in  oases  which  hivl  resisted  other  and  less 
objectionable  styptics. 

In  obstinate  oases  the  socket  should  be  firmly  plugged,  and 
nothing  does  this  better  than  the  extracted  tfjoth  if  that  is 
obtainable,  its  root  being  wrapjHid  rotind  with  a  very  small 
amoimt  of  wool  impregnated  either  with  dry  tannin  or  with 
a  solution  of  tannin. 

Pressure  may  sometimes  bo  more  eflTectually  made  by  the 
help  of  a  plate  of  shellac  moulded  over  the  gums,  or  of  metal^ 
if  there  be  time  to  make  one;  various  elaborate  appiiratua  have 
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been  devised  with  this  object,  something  like  the  Appliances- 
iiaed  for  retiimin(ir  the  portions  of  ii  fractured  jnw  in  [toeition, 
but  these  would  In?  sure  not  to  be  at  hand  when  required. 

Failing  these  remedies,  the  actnal  cautery  might  be  iised^ 
and  in  any  severe  ease,  ergot  in  free  doses  should  bo  given, 
while  in  a  person  in  whom  ha-mophiliu  is  known  or  suspected, 
ergot  and  sulphuric  acid  may  l>e  administered  for  a  few  day» 
beforehand  ;  this  plan  of  treatment  was  aucceasfully  ci»rried 
ont  by  Mr.  Turner  ("  Brit  Assoc.  Jour.,"  Kobniary,  1886).  In 
any  suspected  person,  the  socket  of  the  extracted  tooth  should 
be  at  once  plugged  without  waiting  for  bleeding  to  occur,  and 
in  this  way  I  have  extracted  several  teeth  for  a  youth  with 
marked  hannophilia,  with  no  further  trtnilile  than  that  the 
administration  of  gas  broiight  on  profuse  epistaxis^  which  we 
had  great  trouble  in  checking. 

Unless  the  patient's  general  condition  forbid  it,  the  sitting 
position  should  be  maintained,  and  the  patient's  feet  kept  iu 
hot  water. 

In  some  cases  the  depressant  eft'ect  upon  the  circulation  by 
the  atimiuistrutton  of  an  emetic  has  l)een  found  to  be'beueficiiil. 
Of  cGurac,  hot  drinks  and  stimuhiuta  are  to  bo  avoided^  as  Cii  using 
relaxation  of  the  periphend  vessels. 

But  in  spite  of  every  effort  an  occasional  fatal  case  occurs  : 
iu  one  of  those  recorded  it  is  noted  that  there  was  ooziug  from 
a  large  surface,  but  perchloride  of  iron  had  been  used,  and  it 
appeared  to  have  greatly  iutensilied  the  i^eril  ;  in  this  case  the 
common  carotid  was  tie<l  with  no  good  result,  and  the  patient 
died. 

A  fatal  case  occurred  iu  St.  Gt'orge's  Hospital  uudcr  the  care 
of  Mr.  Dent  in  a  patient^  aged  twenty-two,  who  had  lost  his  father 
from  epistaxis;  he  had  had  a  lower  molar  extracted  without  any 
difficulty ;  bleeding  occurred,  and  the  socket  was  plugged  n 
first  and  a  second  time  with  beeswax,  then  ergot  with  turpentine 
and  perchloride  of  iron  were  tried,  then  matioo  leaf,  then  a 
wocnien  plug.  Liiter  on  the  anterior  wall  of  the  alveolus  was 
broken  down,  and  a  compress  of  cork  dipped  in  fHjrchloride  of 
iron  inserted.  The  bleeding  having  agiiin  recommenced,  iho 
lower  jaw  was  divided,  and  the  inferior  dental  canal  plugged 
with  wood.  Shortly  after  the  operation  a  fresh  hiemorrhage 
set  in  from  the  wound,  which  waa  temporarily  controlled  by 
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atrptic,  but  in  the  eveuing  of  this,  the  fourth  day,  bleeding 
nu  agatu*  uud  the  patient  died. 
crc  I  to  have  the  misfortune  to  meet  with  such  a  ciise  in 
16  lower  jaw,  I  should  be  inclined  to  try  the  division  of  the 
Terior  dcutal  canal  by  means  of  a  drill  in  the  dental  online. 
i&t  ao  is  ifronietiiues  done  m  cases  of  neuralgia  ;  the  cylindicul 
\tAe  thus  produced  could  be  easily  plugged  with  a  wooden  peg, 
id  the  opemtion  produces  no  Iiiceriitinn  of  the  surface  to  speak 
►f,  so  tliat  the  patient's  condition  could  in  no  way  bo  made 
lor©  riaky  even  if  it  failed  in  its  objects 

In  a  case  treate<l  by  Mr.  Stanley  Boyd,  at  Charing  ('ross 
loepital,  the  inferior  dental  canal  was  exposed  and  both  ends 
with  satisfactory  results,  but  it  may  be  doubted 
the  simpler  and  slighter  operation  above  proposed 
ould  not  have  l>eeu  equally  ethcacious. 

Sir  Bonjaniiu  Uicliardson  has  pointed  out  (Traus.  Odont.  Soc, 
,890),  Uiat  the  hijumorrhagic  diathesis  is  much  less  common 
it  was  formerly.  He  holds  that  there  are  two  conditions 
favour  hajmorrhage — the  ton  great  tluiditj  of  the  bhxjd, 
tho  WMit  of  contractility  in  the  vessels. 
Thus  in  a  cose  of  purpura  he  found  that  the  specific  gravity 
of  the  bltxxl  was  otdy  10*35,  or  only  10  above  the  urine  of  the 
name  patient ;  the  water  w;w  86(1  f»arts  in  1,000,  the  blood  did 
Uul  clot,  and  the  corpumjles  were  large  and  pule. 

The  eruption  in  purpura  is  induced  by  very  slight  causes — 
cold,  tho  heart,  bniises,  etc. ;  in  one  cane  death  ensued  in  three 
veckn  ader  the  oxtructtou  of  a  tooth,  haemorrhage  having  gune 
on  more  or  less  the  whole  time,  and  the  gums  being  very  turgid 
and  purple,  almost  concealing  the  teeth. 
There  is  in  all  cases  often  a  strong  family  history. 
A  form  of  piu-pura  has  sumetimt-s  been  induced  by  chloral,, 
uppurentiy  ftvm  an  excess  of  salts  in  the  blood. 
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For  dontal  opomtiona,  nitrous  oxido  is  to  be  preferred  to  all 
■other  onfestheticB,  inasmuch  aa  it  is  far  safer  than  any  other ; 
this,  which  i»  u  matter  row  of  clinical  experience,  drawn  from 
a  vast  number  of  administrations,  was  clearly  indicated  by 
experimeutB  upon  aniuialH  in  the  early  days  of  the  introtliiction 
of  the  gas  as  an  anaathetio.  For  it  was  found  that  the  arterial 
tension  was  but  little  lowered  when  an  animal  was  under  its 
full  influence,  it  in  this  respect  marketlly  contrasting  with 
chloroform ;  and  that  even  when  the  gas  was  pushed  to  the 
ejctent  of  stopping  respiration,  the  heart  continued  to  beat,  luad 
the  animal  could  he  T-evived  by  artificial  renpiration. 

When  a  longer  inseusihility  is  desin-d,  it  can  be  obtained 
by  the  administration  of  a  small  quantity  of  ether  jtist  as  the 
point  of  insensibility  is  about  to  be  reached  \v\th  the  gas;  and 
if  it  is  desired,  a  full  ether  aniesthesia  ctui  be  obtained  by 
commencing  with  gas,  but  more  speedily  changing  to  ether. 
Hyit  chloroform  should  never  be  employed  for  dental  operations; 
whether  it  be  that  the  upright  position  adds  a  danger  when 
the  heart's  »iction  is  lowered,  or  whether  there  Xte  some  other 
cause,  it  is  certain  that  quite  a  considerable  number,  quite 
disproportionate  to  the  number  of  administrations,  of  patients 
have  lost  their  lives  under  chloroform  administered  for  dental 
operations.     And  every  few  months  u  fresh  death  is  recorded. 

The  writer  has,  in  the  course  of  his  practice,  only  once 
operated  >ipou  a  patient  under  the  influence  of  chloroform,  and 
habitually  absolutely  refuses  to  do  so :  it  is  conceivable  that  in 
the  event  of  long  anajsthesia  l>eiug  reqtiirefl  for  a  very  young 
or  a  very  aged  per3<jn,  these  taking  ether  badly,  its  use  might 
be  justifiable,  but  such  cases  must  be  rare  indeed. 

From  chloroform,  healthy  adults  have  repeatedly  died ;  to 
emphasize  the  opinioua  here  expressed,  it  may  be  mentioned  that 
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ft  girl  died  under  chloroform  aiijiiinistered  for  a  dentnl  opera- 
tiou.  who  had  less  than  a  fortuiyht  before  in  the  hoiwi;  of 
another  dentist  taken  gas  with  perfect  safety  and  aucceiw. 

A  few  deaths  have  taken  place  under  nitrous  oxide,  hut  as 
yet  in  no  cose  in  which  the  patient  was  a  vigorous  healtliy 
person.  One  took  place  ut  Exeter,  but  this  case  is  open  to 
doubt  as  to  whether  a  foreign  body  (part  of  the  gag)  may  not 
have  got  into  the  larynx,  and  the  patient  was  an  invalid. 
Another  took  place  in  Mauchester,  but  here  the  patient  (a 
medical  man)  suti'ered  from  heart  and  lung  disea^ie,  und  gait 
had  been  administered  a  second  time  at  a  abort  interval. 
A  third  case  occurred  in  the  Dental  Hospital,  the  patient 
sufiering  in  this  case  from  extensive  cancer  of  the  tongue, 
which  uuiy  well  have  emharnuiwed  i-espiratinn  ;  and  a  case 
occurred  in  INiris  where  an  enormously  stout  elderly  man 
^■iiccumbed. 

So  far  :w  is  known  to  the  writer,  no  other  cases  of  death 
entirely  due  to  the  aniesthetic  have  occurreil,  and  the  reourl 
is  such  as  to  leave  uitrous  oxide  by  far  the  beat  aud  aafest 
for  dental  pnrpi^aes. 

A  remarkable  case  happened,  however,  in  the  practice  of 
^Dr.  Kivdorick  Hewitt,  in  which  respiration  bocurao  suspended, 
lid  tracheotomy  bad  to  be  hurriedly  performed,  with  a  suc- 
ceasfid  result.  lu  this  case  the  patient,  otherwise  a  healthy 
man,  had  long  suffered  fi-om  rigidity  uf  the  muscles  of  the  neck, 
and  had  a  peculiar  carriage  in  consei)ueuce,  but  whether  this 
had  anything  to  do  with  the  laryngeal  spaams  is  not  certain. 

Dr.  Hewitt  is  a  strong  advocate  for  the  admixture  of  a  certain 
pro|K)rtion  of  oxygen  with  the  gas,  claiming  that  there  is  then 
less  duskiness,  less  spasm,  aud  a  more  comfortable  recovery. 

But  in  operating  under  any  aniesthetic  there  is  a  source  of 
danger  which  must  be  carefully  kept  in  view  by  the  dentist, 
and  that  is  the  ptissago  of  foreign  bodies  intu  the  air-passages. 
This  might  hapi>eu  even  in  a  conscious  patient,  but  it  is  very 
unlikely  to  do  so,  and  if  it  did  tlie  body  would  probably  be 
coughed  away  at  once. 

A  fatal  case  occurred  in  the  hands  of  the  late  Mr.  Clover 
from  the  breakage  of  the  gag  (a  spring  gag  made  in  two  pieces, 
which  bi-oke  apart).  In  this  case  the  cylindrical  gag  passed 
through  the  vocal  cords  aud  lodged  below  them  in  the  larynx, 
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which  it  almost  fitted.  After  about  an  hour  tracheotomy  was 
performed  by  Mr.  Lawson,  aud  the  cbild  did  well  for  a  few  days, 
but  ultimately  siujk  from  brouchitis. 

M.  Ponlet  ( '*Brit,  Med.  Jour./'  August,  1879),  records  two  fatal 
case«  from  teotb  slipping  iuto  the  larynx,  and  mentions  others 
which  were  not  fatal ;  l»e  re[:ouiits  a  fatal  case  which  occurred 
to  Mr.  Higaud  whilst  operating  for  harelip :  a  milk-tooth  came 
out  and  lodged  in  the  riraa  glottidis,  the  cause  of  the  asphyxia 
not  l>eing  guessed  at  the  moment. 

In  the  "American  Med.  Itecord,"  November,  1881,  a  case  is 
recorded  in  which  a  patient,  after  the  extraction  of  thirteen 
teeth  under  nitrous  oxide,  suffered  fi'om  slight  epigastric  paiu, 
cough,  dyspnoia,  and  nausea,  and  after  four  days,  marked 
pneumonia  set  in.  Six  days  after  the  extraction  a  tooth  was 
coughed  tip,  with  immediate  relief  to  nil  urgent  symptoms, 
but  a  mouth  afterwards  moist  niles  were  abundant,  and  it  was 
aix  weeks  l>efore  the  patient  was  well. 

But  the  most  remarkable  c^ise  of  all  is  that  which  came 
under  the  care  of  Sir  William  MacCormac  (Tmus.  Odont. 
Soc,  1885).  In  this,  a  pair  of  bicuspid  forcepa  broke,  and 
one  blade,  mensuring  abotit  an  inch,  passed  down  to  the  bifiir- 
cation  of  the  brouohi.  Sir  William  MacCorniuc  was  able,  after 
performing  a  tracheotomy,  which  involved  a  large  wound  and 
the  laying  open  of  ti  good  miiny  rings  of  the  tradiea,  to  grasp 
it  aud  get  it  out,  aud  the  patient  made  a  gotxl  recovery. 

The  admiuistratiou  of  luuesthetics  does  not  full  within  the 
province  of  the  dental  aurgeou  as  such,  aud  hciice  any  lengthy 
diacnasion  is  beyond  the  scope  of  the  present  volume.  There 
are,  nevertheless,  some  few  poinb*  witli  which  he  is  directly 
concerned,  such  as  the  means  of  propping  open  the  mouth,  etc. 

The  accompanying  useful  form  of  sj>eculum  for  opening  the 
mouth  when  the  lower  jaw  is  forcibly  elo'sed,  aud  so  a  prop 
cannot  be  iutioduced  prior  to  commencing  tlie  inluilation,  may 
be  broxight  before  the  attention  of  the  reiujer.  It  consists  of 
two  flattened  blades,  which  L'lose  together  like  a  bird's  bill,  the 
lower  passing  iuto  a  concavity  within  the  upper  blade.  Upon 
the  steel,  which  gives  strength  to  each  bhitle,  a  covering  of 
horn  is  riveted,  and  a  small  piece  of  gutta-percha  is  let  into 
the  surface  against  which  the  teeth  iire  deatuicd  to  rest.  From 
the  jaws  or  blades  of  the  instrument  two  steel   rectangular 
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tte&u  ore  coDtuiued,  the  one  possiog  witliin  the  other  and 
rpUfJered  movable,  the  one  witliiii  the  other,  hy  ii  rack  and 
I  pmiou  motiou.  The  sepanitiou  of  tlie  blades  ia  etl'ei:te<l  \)y  a 
^fr'^'Movftble  handle,  and  they  are  allowed  to  again  apprf»ach  each 
^^trier  by  releaftinj;:  the  spring  catch.  'I'hc  construction  of  the 
'"««lruinent  will  l>e  readily  aeon  on  referring  to  the  figure 
*»«.  231). 

Kio.  231.  (») 


For  ordinary  canes  the  solid  gagK,  manufactured  in  vnlcanit«, 
the  jmrpose  admirably,  but  Hometimes  it  is  difficult  or 
le  to  find  a  place  in  the  mouth  in  wliich  they  will  rest 
*ccnre!y,  and  yet  lie  out  of  the  operator's  way. 

A  valuable  gag  designed  by  Mr.  Hutchinson  presents  the 
Iditional  advantage  of  holding  the  tongue  down;  bat  unless 
ithe  front  teeth  are  finn,  there  is  a  chance  of  their  being  forced 
[Out  by  spasmodic  closure  of  the  jaws.     Indeed,  this  accifient 

{')  An  inntnuaent  devised  liy  Itr.  Ctittlin  for  opouin^  the  mniith.  when 

Irom  wiy  inu»c  tbo  mw*^  bccnnu*  ripitlly  dosed.     It  cousUt*  of  two  'gliding 

}»rv  or  •ti'ni*.  niovecf  by  ii  rack  nnd  piiiinti,  ami  bolil  in  p(»«iti<tn  hy  a  ipriiig 

■•u  at  •-     Tbu  bindw,  or  jiiws  ure  contiiiticil  in  sttel  l'n»ni  th«  two 

thp  %\vvn,  uiid  ure  eoviTrd  with  boru.     Tbc  htintllt*,  or  piuiuii,  Ls 


hi-d  (rum  tliu  I>«k1v  of  tbc  iuftnimenl. 
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ODoe  happened  in  my  own  handu,  though,  fortuuately,  I  had 
intended  to  remove  tliese  teeth  iit  u  future  udminiatration  of 
the  gas,  so  that  the  piitieut  was  quite  unuwaix*  that  their 
removal  had  not  been  intentional. 

Some  difficulty  may  bo  ex|>erienced  in  arrantfhig  the  gtig  iu 
mouths  which  are  nearly  edentulous;  in  this  event  large  fine- 
textured  corks,  in  each  end  of  which  n  groove  has  been  filed, 
will  often  prove  serviceable. 

To  these  matters,  however,  the  adminiBtrator  of  the 
nniesthetic  will  oixlinarily  attend ;  the  one  point,  on  which 
the  operator  cannot  be  too  wireful,  is  to  withdraw  every  stump 
or  detached  piece  of  tooth  from  the  mouth.  With  the  forcepa 
this  is  easy,  and  tlie  operator  must  never  lose  liis  hold  of  a 
stump  or  tooth  until  it  is  safely  outside  the  mouth  ;  but  with 
the  elevator  there  is  an  atklitional  risk  of  the  fragments  fulling 
back  into  the  laryux  ;  and  such  an  accident  is  the  more  likely 
to  escape  notice  at  the  moment,  on  account  of  the  lividity  and 
asphyxiated  atipeot  bo  often  presented  by  patients  under  the 
influence  of  the  ^aa. 

As  the  great  diuiger  is  the  passage  backwards  of  foreign 
liodies,  the  operator  must  be  careful  not  to  lose  sight  for  a 
moment  of  the  tooth  which  he  is  extracting;  and  shotdd  ho  be 
using  the  elevatt^r,  the  stump  should  be  seized  by  the  loft  hand 
the  instant  it  is  lifted  out  of  its  socket. 

It  is,  of  course,  undesirable  that  one  penion  should  administer 
the  aiUL'sthetio  and  operate  alone,  as  the  uuconacious  patient 
requires  all  the  atti-ntion  of  the  administrator,  without  his 
being  distracted  by  having  anything  else  to  do. 

And  in  the  interest  of  the  o{>erator  it  is  very  undesirable  to 
administer  iras  to  females  alone,  delusions  ui>ou  the  subject  of 
indecent  assault,  which  cannot  be  dij*[)eUed  even  by  the  strongest 
evidence  of  relatives  |ireseut  in  the  room,  are  not  of  great 
rarity,  and  it  may  perhaps  be  of  sen'ice  to  give  here  a  reference 
to  a  summary  of  a  good  many  such  cascH  collected  in  the 
*' Dental  Register,"  (Cincinnati,  iMarch,  188*2. 

The  salts  of  cocaine  have  been  lately  proposed  as  local 
obtundents,  but  so  far  the  results  have  fallen  far  Hhort  of 
the  expectations  formed. 

Cocaine  is  thoroughly  efficient  in  slight  operations  upon 
the  eye,  when  it  renders  the  conjuuctiva  insensitive  :  iu  the 
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^o.ino  way  it  will  render  the  surface  of  the  ^im  inseusitive, 
Lod  enable  tlie  operator  to  force  it  out  of  the  iviij  or  to  cut 
^  away  without  paiu.  But  for  sensitive  dentine  it  is  of  litUe 
^Y  uo  u«e,  and  for  extractions  it  is,  I  thinks  of  doubtful  utility. 
Sorne,  however,  have  greiit  faith  in  it,  and  they  euiitloy 
t  by  injeotini^  freahly-iimde  suhitiou  into  the  ueijLihbourhood 
>f  the  tooth  to  be  extracted.  Happening  to  have  u  somewhat 
lender  stump  in  luy  own  mouth,  I  experimented  u|K)n  it  by  in- 
iectiug,  at  intervals,  two  grains  of  hydrochlorate  of  t:ocaiiie  in  all. 
This  hiul  the  effw-t  of  making  an  area  of  the  size  of  half-a- 
carown  of  the  gums  and  mucous  membrane  of  the  cheek 
obtttilutely  insensitive,  but  the  stump  remained  all  the  time 
Rightly  tender  to  Brm  pressure,  so  that  it  would  have  l^een 
BPtxdedly  painful  had  it  been  removed. 

But  the  two  grains  had  a  most  tmpletisant  constitutional 
effect  ;  I  was  unable  to  walk  stiuight,  felt  very  giddy,  and, 
in  fact,  very  much  as  though  1  bad  l>cen  smoking  my  first 
pi)»e,  and  it  was  two  hours  before  the  effect  passed  oft'. 

The  point  of  the  observation,  for  the  sake  of  which  I  relate 
H,  is  that  complete  local  amcsthesia  was  not  produced  even 
vfaen  a  very  unpleiisant  constitutional  effect  had  been  arrived 
^fL  Unpleasant  faiutncss  has  occurred  in  several  cases,  and 
recently  there  has  been  a  death  from  cocaine  in  St,  Petereburgh  : 
in  tins  case,  liowever,  no  less  than  twenty-four  grains  were 
injected  into  the  rectum.  Hut  so  far  as  dental  jjurposcs  are 
concerned,  it  is  not  likely  that  any  really  dangerous  aranunt 
would  be  julministered. 

A  death  has,  however,  been  said  to  have  occurred  in  Indiana 
from  the  injection  of  one  grain. 

Still,  I  know  of  two  cfLsos  in  which  very  alarming  results 
ensued,  as  it  happens,  one  at  each  of  the  universities  of 
Oxford  and  C*ambridge.  In  the  one  case,  the  patient  )iad  had 
the  same  cocaine,  in  the  same  dose,  freshly  dissolved  at  the 
time,  und  the  same  operator,  on  several  occasions  with  perfectly 
good  results  ;  nevcitiieless,  on  the  last  occasion  alarming  dis- 
turbance of  oircidation,  prostration,  etc.,  ensued. 

The  other  paticut  had  it  employed  for  the  tiret  time,  passed 
into  such  eonditiun  that  artiticiiU  respiration  had  to  be  resorted 
to^  and  it  was  twenty-four  hours  before  his  condition  l»ecanie 
satisfactory,   and    ho   coiild   be   removed    to   his   own   home. 
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Upon  the  whole,  then,  cocaine  injection  haa  little  to  recom- 
mend it,  and  in  just  those  cases  in  which  apprehension  nugfat 
be  felt  as  to  the  administration  of  gas,  I  consider  it  strongly 
contra-indicated.  And  gas  and  ether  may  be  g^ven  without 
tmtoward  results  in  many  cases  of  heart  mischief.  A  patient 
of  my  own  and  of  the  late  Dr.  Wilson  Fox,  with  serious 
aortic  incompetence,  took  gas  and  ether  several  times  well, 
although  he  ultimately  died  suddenly  whilst  undergoing  no 
special  exertion. 

Cold  is  of  some  avail  in  deadening  pain,  especially  for  loose 
teeth  with  little  alveolus,  although  it  is  hardly  efficient  in 
a  difficult  extraction. 

The  tubes  of  ethyl  chloride,  or  mixed  ethyl  and  methyl 
chloride,  are  very  convenient  for  its  application,  and  have 
displaced  the  old  ether  spray  apparatus. 


OPONTALOIA    AND   NEURALGIA. 


When  puiii  is  'iiHtinctly  referred  to  a  tootli  or  teeth  we 
pcuk  of  it  jis  <.hloiitAlL|;ia,  Init  when  the  tooth  is  itaelf  free  from 
or  the  Buttering  iu  other  parts  is  so  greut  as  to  distract 
tion  from  it,  we  Hpeak  of  it  aw  Neumlgia. 
though  toothache  is  not  iu  itself  a  disease,  but  is  rather 

e  svmptom  of  many  other  diseases,  it  may  be  convenient 
to  group  together  the  various  causes  whicli  may  give  rise  to 
it;  referring  the  reader,  for  the  more  minute  description  of 
Buch  causes,  to  the  various  parts  of  the  book  in  which  they 
ire  to  be  found. 

Like  all  other  |taiu,  toothache  is  more  or  loss  intermittent ; 
it  is  seldom  that  it  is  perfectly  continuous,  or  if  it  be,  it  will 
Vary  greatly  in  intensity  at  ditiereiit  times.  The  character 
of  the  pain,  as  well  as  its  severity,  is  greatly  urtected  by  the 
Condition  of  the  patient;  a  low  condition  of  bodily  vigour,. 
*'hether  produced  by  over-futigue,  prolonged  abstinence,  or 
exhaustion  of  the  system  by  other  causes,  will  tend  to  pro- 
duce pain  of  a  ditfused,  rather  than  a  distinctly  l(jcali»ed 
Dharactcr,  and  will  markedly  increase  its  severity. 

The  ordinary  causes  of  toothache  may  be  grouped  under 
the  following;  heads  :  — 

1.   Morbid  conditions  of  the  tooth-pulp. 
'     2.   Morbid  conditions  of  the  alveolar  periosteum  and  exostosis. 
I     3.  Morbid  conditions  of  the  periosteum  of  the  jaws. 

4.  IrntatioD  of  the  dental  nerves  by  causes  not  productive 
of  visible  local  lesions. 

I     5.  Uloeratiotts  and  inflammation  of  the  mucous  membrane 
Mid  submucous  tissue  ; 

though,  of  course,  such  a  classification  is  merely  approxiuuite, 
serres  only  to   give  some  method  and  arrangement  in 
with  the  subject. 


A    srSTEXf  OF  DBXTAT,  SUIiGEnY 


Under  the  Brst  head  would  l»e  included   irritation,  acii 
and  chrouic  iiiriuinniHtion  of  the  pulp,  preMure  frum  oonfini 
matter  in  the  pulj>-cavity,  and  deposit  of  secondary  «leni 
in  its  mihstance.     Probahly,  also,  the  exposure  of   scnsil 
dentine  gives  pain  hy  setting  up  irritation  of   the  pulp, 
may  also  caries  in  its  early  stages. 

Under  the  second  head  would  come   inflammation  of 
periosteum,  acute  and  chrouic  alveolar  abscess  iu  its  vnni 
forms,   and   those    lesious    which    are    mainly   manifested 
altenitiuns  of  the  roots  of  the  teeth,  such  as  roughcniug  by 
absorption,  or  increase  by  exostosis. 

Under  the  third  head,  traamatio,  rheumatic,  stmmotui  or 
syphilitic  periostitis. 

Under  tlie  fourth,  cases  of  malposition  of  wisdom-teet 
retarded  eruption  of  wisdom-teeth,  pressure  due  to  iusufiici< 
space,  etc. 

Under  the  fifth,  the  severe  inflammation  consequent  u] 
dilhcult  eruption  of  wisdom-teeth,  severe  salivation,  slougliil 
from  access  of  urbunitius  aci<i  to  the  gum,  etc. 

Pfun  that  is  due  to  irritation,  or  to  chronic  or  local  inflam- 
mation of  the  pulp,  is  mrely  coutinuous,  and  partaken  moM^ 
or  leas  of  a  neuralgic  cliaracter,  so  that  the  patient  is  ofti^| 
quite    unable    to   ])oint  out  the  utTected   tooth.     It   is,  more 
often  than  not,  periodic  in  its  access,  and  is  gcnemlly  al 
at  the  periods  of  full  vigour,  as,  for  instance,  after  dinner 
after  breakfast.     The  same  may  be  said  of  the  irritation  dne" 
to  secondary  dentine. 

The  auflering  induced  by  acute  inflammation  of  the  pt 
is  excessive,  particidarly  if  it  be  iu  a  closely-confined  spi 
it  ceases  mure  or  less  abniptly,  from  the  consequent  dc-uth 
the  pulp.      When,   therefore,   a   patient   states   that   he 
sutt'ered  for  some  few  hours  with  a  terribly  severe  attack 
toothache,  which  has  departed  as  suddenly  aa  it  came, 
infei*euce  is  that  a  pulp  has  violently  inflamed  and  died  ;  ai 
a  ciureful  examiuatiou  uniht  be  made  to  prevent  tlie  t>ccurreJ 
of  alveolar  abscess,  as  a  consequeuee  of  the  passage  of  deooi 
posing  matters  through  the  pulp-coual. 

The  pain  is  almost  alwayn  of  a  violently  throbbing  charact4 
and  it  is  often  attended  by  extreme  tendenieas  uf  the  whole 
tooth,  which  appears  raised   in   its  socket  \   whether  this 


this  ^^ 
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T'^aXiy  so,  U  a  matter  of  doubt,  as  the  almo«t  instant  relief 
^iven  hy  remedies  which  can  onlv  aflect  the  pulp  itself  would 
B«cui  to  jniut  rnthcr  to  a  sympathotic  hypent'tsthesia  of  the 
nerved  of  the  periosteum,  than  to  actual  iudamiiiatory  changes. 
The  recumbent  |)Osture  or  active  exerciHC  serves  to  aggravate 
t-bc  pniii  by  increoaing  the  vrtscular  supply. 

An  inflamed  or  irritated  pulp  is  almost  always  hypertcstJketic 

^*rlicn    tested    by  alterations   of   temperature,   so   that    much 

^reliance  is  usually  pUiccd  upon  the  evidence  attordcd  by  the 

nppUcntiou    of   heat   ;md   cold    to    the   tooth.     Heat   is   beet 

applied  by  cutitnct  with  a  hot  instrument  or  a  pledget  of  wet 

^ool  heated  to  boiling  point  in  a  fliuue,  which  should  be  of 

some  size,  and   in  the  event  of  no  immediate  response  heiug 

«licited,  it  should  be  re-applied  and  kept  upon  the  tooth  till, 

upon  its  removal,  the  tooth   feels  quite   hot  to  the   finger ; 

cold  by  contact  with  a  pledget  of  wool  dipped  In  cold  water, 

or,  this  failing,  a  jet  of  cold  water  thrown  ujiou  it  from  a  syringe. 

Wbeu  relief  from   pain  is  obtained    by  cooling  the   tooth 

down  below  the  ordinary  temperature  of  the  mouth,  and  pain 

returns  the  moment  it  gets  warm,  a  violently  inflamed  pul|j 

with  pus   formed  or  about   to   form  at   its  surface  is  almof^t 

mviiriably  present.     But  valuable  as  the  test  of  temperature 

18,  and  it  is  the  best  we  have,  it  is  possible  to  be  somewhat 

niinled,  lis  it  sometimes  happens  that  a  tooth  with  an  inflamed 

periotttetun    will    bo    rendered   painful   by  suddLMi   altenitions 

uf  temperature,  such  as  that  produced  by  drinking  a  cup  of 

hot  cofl'ee.  and  there  is  no  doubt  that  an  equable  tx*mperature 

i%    that   whicii    ia   most   comfortable   to   a   slightly   intlamed 

|»eriosteum.     But  this  will  bo  comparatively  little  atTocled  by 

beat  or  cold,  apjilied  strictly  to  the  tootb,  and  so  contrive*! 

tlmt  its  effect  is  not  widely  extendetl. 

The  pain  which  is  dependent  on  intlannnation  of  the  alveolar 
periosteum  is  usually  not  so  violent  as  that  last  described  ; 
it  is  seldom  entirely  absent  for  long  together,  aud  is  much 
less  influenced  l>y  the  temporary  condition  of  the  patient. 

As  it  proceeds  to  suppuration  it  becomes  more  severe,  and 
in  the  place  of  a  dull  aching,  assumes  a  throbbing  character 
NO  Huun  as  the  matter  has  drilknl  through  thv  bone,  the  pain' 
is  greatly  ameliorated,  general  swelling  of  the  surrounding 
tiflBQCB  often  being  coincident  with  this  amelioration. 


ysrf-:.ir  "F  i^kxtal  surgekt 


Tlu^  att'cL-totl  tootli  or  teeth  itre  miaed  iti  the  socket,  and 
liuj-c  i,s  :i  MiiukLMl  tcinlenitss  on  pressure,  or,  at  all  eventa,  oa 
iLTCii.-iwitiii.  Sli^^^lu  fi-verLsbuess,  a  furred  tougue,  and  head- 
L-liL'  iiiiiy  bo  wWi  prowont. 

'Vhi!  (lijLLino^is  nf  uxiistosia  before  the  extraction  of  the  tooth 
iH  vcrv  iiiiL'Lrtniij,  ;iinl  is  uften^  when  arrived  at  at  all,  the 
bj^silr  \}i  a  ]n■^Jecl^.s  of  exclusion;  though  sometimes  rather 
huiril'k'  iniiiii|>uliitiuii  of  tho  suspected  tooth  will  bting  oti  pain 

|itl    t]H-'St'   l-LlSL'S. 

V\yv  till.?  [ii;i^uasi«  of  the  various  forms  of  perioetitig,  the 
iL'ivk'v  lUMt^t  be  referred  to  the  chapter  on  this  subject;  it 
iiui'd  only  In.-  uit'iitiouetl  here  that  rheumsitic  periostitia  raaj" 
n'  .sufipeLteil  \\!k'u  the  ]i!iin  is  widely  spread  along  the  jftw* 
^evi'iT  imt  of"  ;ill  jtrnportion  to  the  local  tniachief  visible  to 
Itlie  eyi,%  ;uiil  i'lijiiil'lij  nf  being  brought  on  by  the  changes  of 
IseiupfiTitiire,  evporiuro  to  drtiught,  or  damp  weather. 

Witli  regiird  to  maljiusition  of  wisdom-t^eth,  it  may  !* 
lEiiite^I  tbsvf  the  Jiirre  fact  of  tlie  tooth  being  in  au  abnonuul 
|[M>sitioii  will  .sonietiiiier^  eaiific  severe  pain,  without  giving 
Irisr  til  -.iny  s]^j;us  uf  local  inflammation;  and  the  mere  slow 
luptiiHU  ot'  these  tet-th  will  not  rarely  cause  great  8uiFcriug» 
ii.'vrij  ^\ln;re  there  :i]4»riirs  to  be  ample  room  for  them  to  tflke 

\\]\\  siii.li  tetth  filiould  bo  productive  of  so  great  sufferini^ 
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Acute  inflammation  uf  the  nen^e  fi'cquoutly  does  not  oome 
into  the  hands  of  tl»e  dental  siirgeon  for  treatment,  na  it  ha>ii 
dilen  eventuated  in  the  death  of  the  nerve  before  the  patient 
^as  the  opportiiuitv  of  seeking  relief. 

In  chronic  influniumtion,  the  application  of  chloi*oforui, 
■)ivlic  acid,  creosote,  or  thj-mol  to  the  exftosed  spot  usiuilly 
^ves  relief;  but  in  most  caaes  the  t«ioth  cannot  be  hured 
vithout  destruction  of  the  nerve,  so  that  it  is  heat  to  apply 
arsenioua  acid  at  once.  Curioubly  enough,  this  ai>plicution  to 
n  nerve  which  is  already  painful  seldom  increases  the  p:iin  ;  in 
fact,  it  often  gives  relief,  even  l>cfore  the  nerve  ia  thoroughly 
dostroyed,  and  this  it  prolmhly  docs  by  speedily-  cauterising  the 
Itmitcd  spot  which  is  the  seat  of  the  greatest  inflaniniation. 

Fm.  232.  (') 


When  irritation  of  the  pulp  seems  dependent  on  exposure  of 
Sensitive  dentine,  a  few  a(tplication8  of  nitrate  of  silver  to  the 
Burfaoe  will  usually  effect  a  cure. 

Ti.M>tbache  which  is  due  to  alveolar  periostitis  may  lie 
relieved  by  free  lancing,  and  tlie  application  of  hot  fomenta- 
tiona,  though  in  some  cases  cold  gives  more  relief.  The 
application  of  stinudants  to  the  gum  over  the  roots  is  some- 
tiniBH  UHcfid,  eajiccially  in  the  case  of  single-rooted  teeth  : 
tincture  of  capsicum  or  tinctiirc  of  iodine  may  be  used  fur 
this  puq)OHe,  and  repeated  applications  of  tincture  of  aconite 
occasionally  prove  serviceable. 

But  the  extraction  of  the  tooth  will  very  often  heoonie 
necessary,  esiK-'ciulIy  when  the  roots  have  l>een  previously 
filled  with  some  luaterial  not  readily  removable. 

Pain  enused  by  difficult  eruption  uf  wisdom-teeth  will  seldom 

{')  Wwiom-tiMtth  lying  below  tlw  Ifvel  of  t)ie  jruni,  which  hi«  impinged 
upou  the  fnui^ii  ot  the  kcuad  mohir,  and.  by  i-AUDiDU  uluuiriftiou,  tuu  loiu  upeo 
iU  puli>-carity.     From  Ibo  Otlontulogivul  Society's  rrunwKtioiift. 
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be  ciired  by  nny  other  nieARiire  than  the  extraction  of  the 
twth  ;  hut  relief  m/iy  he  teiupomrily  gtveu  by  free  incisions, 
cutting  awuv,  if  |>ossil)le,  tlie  tou]L;h  overlying  {.mm ;  aud  the 
excesisive  teu*lenie«8  of  the  ulceniteii  Siurfares  niny  l>e  very 
greatly  relieved  by  very  lightly  touching  them  with  nitric  acid, 
uud  afterwards  ubing  repented  ftpjilicationa  of  phenol  sodinac. 

Pain  rc^ulting  from  ft  diseatsed  condition  of  w  i>art  is  by  no 
nieana  invariably  referred  to  the  sjwt  whence  it reidly  originates, 
but  is  felt  in  some  distinct  and  often  remote  place.  A  familiar 
example  of  this  is  atTorded  by  the  pain  resulting  from  hip-joiut 
disease,  which  is  referred  to  the  knee,  or  that  from  various 
hepatic  di8(.>rders,  referred  to  the  right  slioulder.  In  many 
cufies  it  is  jxtesible  to  in  some  measure  account  for  this  obauge 
of  locality  by  the  known  distribution  of  the  sensory  nerves, 
but  in  otliers  it  is  ijuite  impossible. 

The  fift}i  cranial  ner\'e  is  very  peculiar  in  all  its  relationSi 
V»oth  as  to  origin,  distribution,  and  function.  It  would  be  out 
of  place  here  to  describe  at  sufficient  length  to  make  it  intelli- 
gihle  what  is  now  believed  about  it ;  but  recent  researches, 
largely  thusc  of  r»r.  Gaskell,  threw  a  new  light  upon  it,  aud 
an  ahle  sunimary  by  Dr,  Ferrier  of  its  relations  will  be  found 
in  the  Trans.  Udunt.  Soc,  June,  1889.^ 

The  third,  fimrth,  the  portio  minor  of  the  fifth,  the  sixth, 
and  the  seventh  cranial  nerves  appear  to  have  once  been  com- 
I)lete  segmental  nerves  with  afferent  and  efferent  roots  ;  in  the 
process  of  evolution  their  afferent  i-oots  have  gone,  and  only 
rudimentary  traces  of  their  ganglia  remain  to  tell  their  history. 

The  lost  sensory  divisions  have,  in  the  case  of  all  of  them, 
been  replaced  by  the  seusory  division  of  the  fifth  nerve.  But 
not  only  has  it  tiiken  over  the  sensory  work  of  these  nerves, 
but  it  has  a  similar,  though  less  com])lete,  relation  with  some 
nerves  arising  fmm  the  medulla. 

Thus  the  glosso-pliaryugeal,  vagus,  and  spinal  accessory  ore, 
so  far  as  the  viscera  go,  comi»lete  afferent  and  efferent  ner^'es  ; 
but  so  far  as  thoir  somatic  (muscles  and  structures  of  animal 
as  opj)osed  to  purely  organic  life^  afferent  fihres  go,  they  too, 
with  all  their  cmnplicattd  visceral  relations,  are  contained  in 
the  sensory  division  of  the  fifth. 

*  See  also  Journal  of  Thyeiolngy,  vol.  x.,  and  Proe.  Hoyiil  Soc., 
voi,  xJiii.,  1888. 
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Hence  the  very  widely-spread  deep  origin  of  this  ner^'e,  from 
le  site  of  the  third  cranial  nerve  all  the  way  down  to  tlie 
>vel  of  the  Hecuiid  cervicul  vertebru  ;  and  the  analogy  which 
\\xk&  been  dmwu  in  its  case  to  an  ordinary  spinal  nerve,  with 
ltd  motor  and  sensory  rr^ot^  proves  to  he  utterly  misleading. 
Ila  motor  root  ia  the  half  which  remains  of  a  onee  complete 
x:not4<r  and  sensory  nervo,  whilst  its  sensory  root  is  a  great 
Duiiiy  sensory  roots  mei*gcd  into  one. 

These  facts,  here  presented  with  a  crude  brevity  which 
Tendem  them  iu  some  dt-'tails  inaccumte,  throw  ixreat  light 
npou  the  reflex  paius  and  disturbances  to  which  the  Hfth  nerve 
is  subject. 

It  18  familiar  to  ph3''aioiaiis  that  irritation  iu  a  viscus,  short 
of  grosa  changes  in  it,  \a  olwcurc  and  is  not  felt  locally,  but  it 
\&  apt  to  project  itself  and  become  expressed  in  a  somatic 
region,  tlie  sensory  nerves  of  wliich  arise  centrally  close  to 
Ithe  splanchnic  nerve  concemeiL  Thus  stomachic  derangement 
may  cause  frontal  headache  without  pain  in  the  stomach  ;  tlie 
swallowing  of  an  ice  will  cause  inteneie  frontal  pain  iu  some 
perwna  ;  and  the  activity  of  the  ovaries  and  uterus  iamiediately 
prior  to  the  coming  on  of  the  menses  will  cause  intense  hutid- 
aohe  iu  some  womciL  So,  also,  a  general  neuralgia  of  the  Hfth 
ncr\-e  may  originnte  in  some  related  visceral  nerve,  or  in  some 
of  its  own  branches,  such  as  u  deutnl  brauch,  without  there 
being  any  local  pain  at  the  point  of  irritation. 

Some  interesting  papers  bearing  upon  this  subject  have 
lately  appeared  by  Dr.  Henry  Head  ("  Bniiu,"  lHi>3),  in  wliich 
it  is  shown  that  areas  of  superHcial  tenderness,  sometimes  even 
ampped  out  by  eruptions  of  herpes,  appear  upon  the  skiu  as  a 
result  of  visceral  disturbance. 

So  far  as  the  trunk  is  concumod,  it  is  found  that  each  area 
corrcsjKiuds,  not  exactly  to  the  kuuwn  distribution  of  a  cutaneous 
[tiene,  but  to  the  areas  or  belt^s  mapped  out  by  loss  of  sensation 
in  organic  lesions  of  tiie  spinal  cjrd.  These  tender  areas  do 
Itiot  overlap,  whereas  the  areas  of  amesthesia  belonging  to  each 
jx»sterior  root  of  a  spinal  nerve  do  overlap  ;  an<i  Dr.  Head 
^bolieve«  that  his  areas  represent  the  cutaneous  supply  furuished 
)y  »ugmeut«i  of  the  cord  from  which  the  posterior  roots  iu  part 
[arise. 

But  it  ia  not  possible  here  to  go  further  iuto  tlua  i|ue8tiou 


542 


A  SYSTEM  OF  UEKTAL  HVm&RY 


It  must  stitfice  to  note  that  certain  visceral  lesions  do  corre- 
spond to  certain  patches  of  cutaneous  tenderness  mapped  ont 
by  pressure  with  the  rounded  head  of  a  ]>in.  In  these  areas 
the  patient  sometimes  considers  that  he  is  being  pricked^ 
sometimes  complains  of  a  sensaticm  analogous  to  touching  a 
tender  bruise. 

In  the  head  **ario«8  organa,  when  diseased,  give  rise  to 
tenderness  in  definite  areas,  the  nose,  eye,  ear,  teeth,  tongne» 
larynx,  and  brain  giving  rise  to  these  manifestations.  Herpes, 
when  it  occurs,  is  less  dtagnostictilly  valuable  in  the  head  than 
elsewhere,  as  it  ten<Ls  to  spread  over  several  areas. 

As  might  have  been  expected,  these  reflex  pains  and  tender- 
ness are  aasociatod  almost  invariably  with  pulp  irritation  and 
not  with  periosteal  troubles. 

According  to  Dr.  Head's  localiiwitions,  tenderness  referred 
from  the  upper  incisors  is  foimd  on  the  side  of  the  nose  and 
on  the  forehead,  just  to  one  side  of  the  median  line. 

That  duo  to  the  canine  and  Hrat  bicuspid  is  referred  to  the 
upper  lip  and  altc  of  the  nose  ;  that  due  to  the  second  bicuspid 
to  the  temple,  but  sometimes  to  the  maxillary  area,  even 
above  the  malar  bones. 

The  tirst  upper  molar  likewise  aftects  the  malar  area,  whilst 
the  second  up[»er  molar  aflects  the  mandibular  area  (chiefly 
over  the  ascending  ramxis);  aud  the  upper  wisdom-tooth  is 
said  to  aH'ect  the  same  area,  though  occasionally  tlie  hyoid 
region  is  aiKo  affected. 

The  Hrst  n!»l  second  lower  molars  cause  pain  in  the  ear  and 
angle  of  jaw,  and  also  tenderness  in  the  hyoid  arciv  :  whilst 
the  lower  wisdom-tooth  affecta  the  superior  laryngeal  region. 

It  is  suggested  that  in  difficult  eruption  of  the  wisdom-teeth 
the  hyoid  area  is  sometimes  affected,  owing  to  disturbance  of 
the  roots  of  the  second  molars. 

The  lower  incisors  and  canines  are  believed  to  affect  the 
mental  area,  and  the  Hret  bicuspid  does  the  like.  The  second 
bicuspid  is  found  to  sometimL^s  affect  the  mental  and  sometimes 
the  hyoid  area. 

These  results,  which  are  exceeiiiugly  interesting,  require 
confirmation,  and  one  cannot  help  doubt in;r  whether  the 
loCiilisation  is  in  all  cases  correct 

Thus  the  region  of  the  mental  foramen  is  fre(|uently  com- 
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plained  of  when  a  lower  wiadom-tooth  ia  the  cauBCi  and,  letts 
frequently,  when  the  first  and  second  lower  molars  are  in 
Fatitt.     One   would,   thorofore,  expoot   that   in   these  regions 

hvpcrscatliesia  would  he  felt. 

Again,  Dr.  Heinl'n  urea.s  ctf  tenderness  afl'ect  the  whole  side 
of  the  face  and  upper  parts  of  the  neck,  except  the  immediate 
region  of  the  iufra  and  supru-orbital  nerves.  This  exception, 
if  correct,  is  ni)t  what  one  would  have  expected,  and  does  not 
agree  with  the  foci  of  pain  given  by  Valleix  {p.  54ii). 

It  is  further  noted  that  the  edge  of  the  tongue  is  affected 
when  the  first  an<l  second  lower  molars  are  in  fault. 

So  far  as  it  is  poHHiblc  tn  hazard  a  guesa  at  the  moilits 
ftj*eraudi  of  ueundgic  pain,  it  would  seem  jis  though  a  so-called 
radiation  took  plxuie  iti  the  nerve  centres,  whereby  nerve-cells 
in  close  contiguity  with  those  irritated  l)ecome  stimulated, 
and  a  [tain  is  felt  which  iy  referred  to  the  peripheral  nerves  of 
theee  secondarily  atl'ected  centres. 

From  a  {Nithological  point  of  view,  the  disease  neuralgia 
probably  has  uo  existence  :  it  is  but  a  symptom  indici^tive 
of  a  le-sion  at  some  point,  which  nmy  be  discoverable,  or  may 
be  hidden  from  our  view  ;  and  it  is  nut  indicative  of  any  une 
particular  lesion,  but  of  a  great  variety  uf  morbid  conditions. 
Nor,  from  a  pathological  point  of  view,  are  we  justified  in 
separating  odontalgia  and  neuralgia  from  one  another,  seeing 
that  the  two  arise  uftontimea  from  precisely  the  same  wiuse. 

In  neuralgia  pain  is  the  prominent,  indeed,  often  the  only 
symptom  ;  but  it  must  be  recollected  that,  after  all,  it  is  only  a 
symptom,  and  not  u  disease  prv  »c.  On  this  point  TrouHseau  (*) 
says,  "  Whether  the  neuralgia  be  due  to  chlorosis  or  to  a 
oariuus  tooth,  it  is  still  a  symptom,  in  the  first  case,  of  chlorotic 
cachexia ;  in  the  second,  of  the  caries  of  a  tooth.  As  we  shall 
see  pixisently,  there  is  a  great  diftcreuce  between  these  two 
forms  of  neuralgia,  as  regards  their  obutiut\cy  aud  tliuir  degree 
of  curability,  but  not  as  regards  pain.  All  neuiidgias,  regarded 
as  paiuftd  affections,  resemble  one  another — with  the  exception, 
liowever,  of  that  neundgia  which  I  have  called  epileptiform. 
It  is  certainly  true  that  the  cause  of  the  neuralgia  most 
freouently  poBSesses  a  mauifest  infiuence  on  the  recurrence, 

(1^  Trouiseau,  ClimcHl  Mwliclue,  vol.  i.  Oa  Neuralgis.  New  Sydeo'iam 
Society's  Tran^ijatton. 
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tiic  dtiTEtion,  and  the  period  of  invaaion  of  the  pt&roxTftma 
pain,  an  well  as  on  tlie  sent  of  tlie  paiu  ;  but  the  p^Ji  itseC 
exhibits  very  iiojirly  identical  chnruutera," 

To  take  i\  detinitton  of  neuralgia,  it  may  be  described 
"  a  diaefl^e  of  tlie  ncrvoua  ayatem,  nift.niftiatinjf  it«e?f  liy  piui 
which,   in    the  j^reat   mfijority  uf  caaow,    are    uuilntcnd,   axi 
\v*liich  mnieftr  to   follow  accumtely  tlie   caiirso   <>f  |BirLioul 
Jiorvea,  and  rjiniify,  BometimeB  into  n  feWj  Bometini^M  into  al" 
the  termiHal  hrflnohea  of  thase  Derves.    The«e  puiuM  nr**  Ufliuill__ 
sudden  in  their  oiiset,  and  of  ii  dartinj^,  atabbinf;,  U^rin^^  f 
Ininiing  chitnicter  ;  they  are  nt  fii^st  nnutf.etided  with  nny  hwi 
cliBugc,  or  any  ir^iicrjil  febrile  excitement     The^   aro  alway  ~ 
markedly  intermittent — -nX  any  rate,  ftt.  first ;  tho  int+rrmiJteioiu  M 
are  sometimea  regiiliirj  and  Bometiraea  uregular ;  tho  uttAok^ 
commonly  g-o    on  int-reasing   in    aeverity  on    i,^iicb  aucce«aiv^ 
occi^sion.     The  inttTnciitisions  nre   distingiushe<l    by  complct 
or  akuDBt  complete,  freedom  from  eitfferiug,  and  tu  reotint  u 
the  patient  nppoars  to  bo  quite  well  at  th«fie  times  ;  except  thar 


h*s^     +I»M«.     rt  frrtti     (-liiTi     rif  •mr.J'-       +lt 
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toothache,  arising  from  the  presence  of  a  false  tooth  with  n 
Hvot,  the  spinous  processes  are  not  teiuler  on  pressure,  however 
nite  the  pain  may  be ;  hut  if  this  pain,  which  is  at  first 
iiiiitet)  to  the  locality  of  the  tooth — in  the  lower  jaw,  for 
itanoo — exteuds  to  the  inferior  niaxilloi'y  ilivision  of  the 
tfth,  then  to  the  superior  maxillary  bnuich,  and  lastly  to  the 
tphthalmic,  the  Kpinous  processes  then  become  tender  on 
»n>3wurc,  and  the  case  is  one  of  neuralgia." 
My  own  experience  does  not  enable  me  to  speak  very 
ively  as  to  the  constancy,  or  the  contrary,  of  this  tender- 
over  the  first  two  cervical  vertebne  in  cases  of  neuralgia 
tistinctly  dependent  on  the  teeth,  though  I  have  more  than 
ICC  met  with  it. 

Whether  the  exact  localisation  of  hyperteathesia  attempted 
»y  Or.  Head  will  be  found  to  hold  i^ooti  or  not,  it  is  certainly 
character  of  neuralgia,  proceeding  from  any  canse,  to  par- 
ticularly  affect   certain   spots,  which    were   first    pointeti  out 
tinder  the  name  of  '*foci"  of  pain  by  Valleix.     In  the  case 
of  the  fifth  nerve  these  are  rather  nnmeroua ;  namely,  one  at 
(the   supra-orbital  notch,  one  in   the  upper  eyelid,  one  at  the 
emergence  of  the  nasal  branch  at  the  jnuctiou  of  the  nasal 
me  and  cartilage,  one  within  the  eye,  and  one  at  the  inner 
tgle  of  the  orbit ;  these  all  belong  to  the  ophthalmic  division 
the  ncr\'e.  which   is  perhaps  the   one  least  often  affected 
Hontnl  neuralgia.     In   the  superior  maxillary  division  the 
►llowiug   are  the    uwrnil   foci :  infra-orbital,   where  the  nerve 
nergcs  from  its  bony  canal  ;  the  malar,  on  the  frtait  surface 
>f  the  malar  bone  ;  the  palatine,  where  the  anterior  palatine 
lerve  emerges  ;  and,  lastly,  the  whole  alveolar  border. 

Id  the  inferior  maxillary  division  of  the  fifth  nerve  we  have 
ihe  temjxiral,  a  jx>iut  a  little  in  front  of  the  ear  ou  the  course 
if  the  iiurieulo-temporal  nei-ve ;  the  inferior  dental,  the  lingual 
ad  the  labial,  which  are  more  rarely  soats  of  pain. 

But  the  focus  most  commonly  afl'ected  in  neuralgia,  due  to 
uy  cause,  is  a  point  where  a  number  of  nerves  inosculate, 
lear  to  the  parietal  eminence  which  is  known  as  the  parietal 
\\\%,  A  case  in  which  this  last  focus  was  affected  has  lately 
;u  under  my  care  :  the  cause  of  the  neuralgia  was  irritation 
it  An  e\|iosed  pulp  in  a  second  upper  molar,  which  however 
ras  so  for  protected  by  the  position   of  the   cavity   that  it 
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was  rarely  touched  in  mastication.  When,  in  the  course  of 
examining  the  toath,  the  exposed  nerve  was  touched,  a 
paroxysm  of  intense  pain  in  the  parietal  focus  was  instantly 
felt,  for  the  relief  of  which  the  patient,  ftpplyiug  Iwth  hi* 
thumbs  to  the  spot,  made  pressure  with  bis  whole  strengtli. 
Pressure  was  the  only  thing  that  gave  any  relief  ;  ami, 
accuniing  to  the  patient's  own  aoooimt,  it  prevented  the 
spread  of  the  pain  from  this  limited  spot  over  the  whole 
side  of  his  heiul,  which  was  otherwise  apt  to  occur  as  the 
])aroxyam  wiis  passing  itff.  N(j  pain  woa  felt  in  the  tooth,  save 
jtist  at  the  moment  when  the  instnmient  touched  the  pulp. 

Besides  manifestations  of  pain  at  various  foci,  congestion 
of  neighbouring  parts  liud  hyiiei-secretion  are  met  with  txoui 
time  to  time :  thus  I  hare  lately  seen  a  patient  in  whom,  by 
touching  au  exiKisod  nerve  in  a  first  upper  molar  tooth,  I 
could  at  will  produce  injection  of  the  conjunctiva,  a  jtrofuae 
How  of  tears,  and  an  outpouring  of  saliva.  With  reference  to 
the  latter  oflect,  the  patient's  spontaneous  statement  was  that 
he  had  applied  to  another  practitioner  for  relief  from  the  paiu 
he  was  surteriiig,  and  this  gentleman  liud  put  b<miethin<^  into 
his  tooth  which  had  aggravated  tlic  ]iniu  iiml  had  salivated  him. 

Sometimes  the  pain  felt  is  referred  to  a  perfectly  innocent 
tooth,  often  the  corresponding?  tootli  in  the  other  jaw  j  this 
perverted  sensation  is  i>cCii8ioniilly  so  dehuite,  that  it  is  a 
matter  of  difficulty  to  persuade  the  patient  that  the  source  of 
his  troubles  is  not  where  he  feels  the  pain.  Tims  a  gentleuiaa 
lately  requested  me  to  extract  a  perfectly  sound  second  upper 
molar,  the  loitth  affected  being  the  corrosponding  lower 
molar,  of  which  the  pulp  wiis  exposed.  Nitrous  oxide  was 
administered  to  him,  and  the  lower  tooth  extracted ;  but,  so 
soon  as  he  rec^)vered,  he  exclaimed,  "You  have  taken  out  the 
up]}er  tooth  after  all;"  nor  eonld  he  bo  |rers\iaded,  until  he 
had  fett  the  vacant  space  with  hib  lingers,  that  sucli  was  not 
the  case,  thus  affording  a  strikinj^'  evidence  of  the  correctness 
of  the  inference  that  the  lower  tooth  hatl  bi^en  the  real  cauae 
of  the  pain. 

Although  in  most  cases  of  dental  neuralgia,  paiu  is  confined 
to  the  various  branches  of  the  fifth  nerve,  in  any  of  which  it  is 
conmion,  it  may  extend  to  the  side  of  the  neck,  to  the  shoulder^ 
and  even  the  lu'm  of  the  affected  side,  wliich  may  bo  subject  to 
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Bi  sense  of  lassitude  and  wcAriiicss  almost  Amounting  to  slight 
^MknJvsis  (.Salter). 

A  reranrkftltle  form  of  neuralgfia  has  been  described  by  the 
Bate  Dr.  Gross,  Professor  of  Siirj^erv  at  F'iiiladelphia,  as  occurring 
^uj  edentulous  jawa,  or  in  sj»aces  frttm  wbencu  teeth  have  been 
removed. 

In  these  cases  the  pain  is  generally  distinctly  localised, 
its  !*«»t  Iteing  the  wasted  alveoli  aud  the  gum  which  overlies 
them.  It  occurs  exclusively  iu  elderly  persons,  aud  comes  on 
gradually,  proceeding,  however,  from  bad  to  worse,  until  the 
fwitieut's  health  is  worn  out  by  constant  aufforiug.  Like  other 
forms  of  neundgia,  it  is  most  severe  at  periods  of  depression, 
Aod  ia  often  temporarily  relieved  by  the  aimitustnitiou  of 
quiuine. 

Tlie  explanation  of  the  patlwlogy  of  the  affection  offered  by 
Pro/esaor  tirosH  is,  that  the  niinutt;  uerves  distributed  through 
the  wasted  alveolar  border  have  undergone  comjjressioa  from 
the  depusition  of  osseous  uuitter  iu  the  canals  ;  and  some 
«(ipj»ort  ia  lent  to  this  view  by  the  fact  that  the  bone  was 
found  to  have  a  dense,  ivory-like  consistence,  when  cut  down 
ui>on  at  the  aHjucted  spots,  and  the  overlying  gnm  was  dense 
Snd  unusually  adherent. 

Iu  each  case  recorded,  Professor  Gross,  uRer  the  failure  of 
other  reuie'lies,  resorted  to  tiie  excision  of  the  aiiected  portion 
of  alveolus^  which  in  most  cases  effected  a  permanent  cure,  and 
in  all  produced  great  alleviation  of  the  symptoms. 

There  is  a  form  of  neuralgia,  named  by  Trousseau,  fpUepti- 

Wfomi  untralijia^  which,  so  far  as  I  know,  ha.s  never  been  traced 

Bo  the  irritation  set  up  by  disea.sed  teeth  (').      In  it  the  pain  is 

BirightfuUy  intense,  exceedingly  sudden  iu  its  access,  and  brief 

lU  its  duration,  passing  off  as  suddcidy  as  it  came.     In  a  large 

number  of  cases  the  atUick  isnccompanietl  by  severe  convnlsiou 

kf  the  facial  muscles,  causiug  the  patient  to  make  frightful 

»grimaees.     This  form  of  the  iliseasc  is  met  with  during  the 

decline   of    life,   and   is   quite   Incurable,   though   perio<ls  of 

temporary   relief  may  occur.     It  is  not   uncommon   for  the 


(*)  As  a  cftiition  lo  tlit-  dciital  surgwu.  it  may  Iw  niMitinnitl  that  Tn>UMeau 
rMordn  «  cHM.'  in  which  (he  puruxpms  were  brou'^ht  oti  by  ftpeitkin^,  ejitiiif;, 
lOi  (IriiikiiiK.  or  fry  tourbimi  ttitfi  the  ftp  of  hi»  rinf/er  hafrw  rrmaimttp  tffth. 
tHu'M  u-oth  yrne  extrKct«(l  wiibout  atfordiug  tbu  least  relief. 
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moTements  of  the  jaw  in  nuuitieatioD  to  bring  on  the  attAcka, 

ao  that  nutrition  is  seriously  int-erfercr)  vith  ;  and  as  the 
disowe  progresses,  the  neuralgic  foci  before  described  become 
Gxquiftitely  tender.  Troasscaii  romiirks  on  points  of  similarity 
between  this  diseiise  and  epilepsy,  more  pnrticularly  "  petit 
Dial,"  and  convulsions  limited  to  a  single  limb  ;  and  again  on  a 
rejiemblauce  between  it  and  angina  pectoris  ;  while  Dr.  Austie 
states  that  it  is  sometimes  associated  with  a  strong  family  taint 
of  insanity,  and  often  with  melancholia  in  the  iudividuaL 

The  |>eriodicity  of  neundgic  attacks  has  been  already  alliide*! 
to:  Dr.  i'ayley  (')  divides  facial  neuralgia  into  two  classes — 
the  periodic  and  irrcgnUr  Of  the  former  he  mentions  that 
the  attacks  are  usually  daily — when  the  disease  is  dtie  to 
malaria  they  arc  prone  to  come  on  in  the  m<>niiug,  aud  when 
due  to  other  causes,  in  the  evening.  It  may  be  here  mentioned 
that  the  attacks,  when  it  is  dependent  on  diseased  teeth,  almost 
always  come  on  in  the  evening. 

As  TronsHciiu  ("l!lin.  Me*L")  points  out,  diseases  of  the 
nervous  system,  such  .-ih  epilepsy,  catalepsy,  certain  kinds 
of  chorea,  and  many  other  courulsive  affections,  frequently 
Assume  not  only  an  iutertiuttont,  but  n  periodic  type  ;  and 
there  seems  t<»  be  some  little  connection  between  these  various 
neuroses — in  iw)  far,  at  all  events,  a«  the  tenilency  to  inheritance 
goci — for  it  will  often  be  found  that  different  members  of  the 
family  will  suffer  from  various  forms  of  nervous  disorders. 

It  is  very  generally  supposed  that  no  morbid  changes  in  the 
nerve  can  be  recognised  in  the  majority  of  cases  of  neuralgia  ; 
this  may  perhaps  be  due  to  the  imperfection  of  our  methods  of 
investigation,  but  in  some  few  cases  distinct  lesions  have  been 
made  out.  Thus  Wedl  ('*  Pathologie  der  Ziihne,"  p.  3-16),  in 
examining  several  nerves  which  had  been  resected  by  Schuh, 
found  that  the  neurilemma,  the  medulla,  and  the  a.\is  cylinder 
were  alike  occupied  by  granular  deposits  in  patches ;  and  in 
one  case  he  distinctly  made  out  that  the  axis  cylinder  was 
in  u  measure  obliterated  by  strongly  refractive  calcareous 
masses. 

Pigmentation  and  increased  vascularity  of  the  neurilemma 
were  likewiso  observed  in  some  few  cases.     Hence  Professor 
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I'edl  concludes  that  in  inveterate  cases  of  neumlgiu,  neuritis, 
mI  ix>nseqtient  degeneration  of  tbe  nerve  structure,  are  apt 
I  ennue  ;  but  be  regards  tbis  aa  diutinclly  secondury,  and  as 
•suiting  from  perijibernl  irritution. 

Central  lesions  have  alsi)  been  observed  in  some  few  cases. 
bus  Schuh  ("  (iesichtsnenralgieu,"  >  19)  reeordfl  a  case  of 
ivere  neuralgia,  in  which  culcareouB  deposits  cxiatcd  in  itotU 
ffl&jerian  g/ui^lia  ;  on  tbe  aftected  side  there  was  enb»rgenient 
f  the  ganglion  from  increast-d  vascularity  and  exudation,  in 
(ther  ca^cs  lesions  at  the  f>oint  of  origin  of  tlie  nerre  have 
wen  detected.  Still,  in  tbe  majority  of  cases  the  most  minute 
sauiiuation  reveals  nothing  whatever,  and  the  rapidity  with 
rhich  a  perfect  cure  may  be  effected  in  some  mst^mces  is  a 
tnmg  reation  for  regarding  tbe  derangement  as  more  frequently 
bnctionat  than  Htructnrol. 

But  the  various  authorities  are  not  by  any  moans  agreed  on 
the  subject  of  tbe  pathology  of  neuralj^nu.  Thus  Troussfaii 
iJiys  in  cases  "  in  which  a  local  pain  gives  rise  to  a  neuralgia, 
be  spinal  cord  is  influenced,  and  then,  through  retlex  action, 
cites  neuralgia,  in  -nhich  it  appears  to  be  always  involved." 
\}x>  Anstie  («/>,  ciV.,  p.  110)  regards  tbe  pt»sterior  roots  of 
he  nerves  as  the  real  scat  of  neuralgia,  luid  liolds  that  the 
»entinl  condition  is  atrophy^  which  w  vavaKy  nuttrinfltiinmnUtrif 
I  ita  frritfin.  But  tbe  instantaneous  cure  of  u  neuralgia,  which 
e  not  uncommonly  meet  with  after  the  extraction  of  a  tooth, 
r  even  after  the  destruction  of  tlie  pulp  by  arsenious  acid, 
ppcara  to  me  to  clearly  indicate  that  fill  tbe  phenomena  are 
>o«sibIe  without  eentnil  degenerative  change  ;  or,  at  all  events, 
■hat  tbe  central  chaugc  is  not  enough  to  produce  tbe  neuralgia 
fter  tbe  cessation  of  the  periphend  irriCMtiou. 

Amongst   the   causes   of  neuralgia   the   following  may   be 
numerated  :    chronic    inflammation   of    the    pulp  ;    dithcult 
fruption  of  wisdom- teeth  ;    secondary  dentine  in    the    pulp- 
;y  ;   decomposition  of  a  dead   pulp  in   a  confined  space  ; 
is;  alveolar  j>eriostiti»  (rarely),  which  may  depend  on 
e  escape  of  decomj:)Osing  matter  through  tbe  pulp-canal,  or 
1  roughening  of  the  fang  by  alworptiou  ;  exjwsure  of  sensitive 
entine  (rarely)  ;  and,  in  fact,  almost  every  diseased  ctmdition 
bicb  alfects  tbe  teeth.     Besides  these,  facial  neuralgia  may 
due  to  iKTriostitis  in  any  of  the  bony  canals  through  which 
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the  ncn'e-trunk.3  posa,  or  to  osteopbytea  diverting  tliem  fro-"^*^ 
their  course.     luHiimmation  of  the  mucoiis  meuibrHue,  or  tb::^-^'* 
periosteum  of  the  antrum,  may  involve  the  superior  denii   <    *' 
nerves  which  jiass  along  the  antrum-  in  open  grooves,  ami  nu- ^"'^ 
in  Ixmy  cnnaU,  and  so  give  rise  to  neunilfjia. 

With  reference  to  the  influence  of  the  teeth,  the  hiie  Dc  ■^•r* 
Anstie  says:  "It  is  an  undoubted  fact  that  they  may  caiis^^  *** 
neuralgia  even  of  a  very  serious  type,  and  attended  wit  - — ^^^ 
extensive  complications — as  in  Mr.  Salter's  cases,  alreiid:.  ^^iy 
mentioned,  of  reflex  cervico-bnichial  ueiuTilgia  from  carioi 
teeth.  Looking  to  the  extreme  fretjuoncy  of  caries,  howeve 
OS  compared  with  the  rarity  of  true  nmrrtlijia  (not  m 
iofAhache)  as  a  consequence  of  it,  it  is  impossible  not  to  supiKW* 
that  the  share  of  the  carious  teeth  in  the  production  of  snc 
uenralgia  must  be  very  small,  compared  with  that  of  othc 
influences."  Whilst  every  one  must  admit  the  rarity 
ueurali^aa  i\&  compared  with  dental  caries,  I  think  that  fe«^^^ ' 
dental  surgeons  would  endorse  the  concluding  passage  of  th^  -^' 
sentence. 

But  an  explanation  of  such  being  the  opiuion  of  one  whc^^  ' 
has  liiid  such  extensive  experience  as  the  late  Dr.  Anstie,  is  not^  ^^^i 
\  think,  clifticult  to  find;  and  it  rests  in  this,  that  the  most^^'  * 
typical  cases  of  neuralgia  pnxluced  by  teeth  are  just  those  'n^^^^ 
■which — partly  from  the  absence  of  all  local  pain,  and  partlj     "^ 
fn.irn  the  prevalence  of  a  mistaken  notion  on  the  subject — thui-"i 
teeth  are  never  suspeeted.     Thus,  Dr.  Anstie  says   that  the  *-* 
pal]]  in  these  cases  {o}f,  cit.)  is  far  less  atfecte<l  by  variatiuua  in 
boHily  health,  and  far  less  amenable  tu  relief  from  remedies, 
than  in  other  forms  of  the  disease  ;  and  Trousseaii  apparently 
holds  the  same  opinion.     Now,  although  this  is  perfectly  true 
where  there  is  any  considerable  amount  of  local  inflammatory 
action,  it  most  certainly  does  ntit  hold  good  of  the  commonest 
cause  of  all  in  dental  neuralgia,  namely,  a  very  limited  chronic 
iiirtamnititiou  of  the  tooth-pulp,  which  will  be  more  minutely 
descrilied  hereafter.    Patients  sufl'ering  from  this  are  eminently 
susceptible  to  various  causes  tending  tu  depress  their  bodily 
vigour  ;  thus  a  too  prolonged  abstinence  from  food,  over-fatigue, 
exi>o8ure  to  cold,  etc.,  will  hnng  on  or  greatly  aggravate  the 
paroxysms  :    and,    on   the    other   hand,    they   are    eminently 
susceptible  t«  the  aclvon  of  remedies  such  as  quinine.     A  full 
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of  quinine  will  almost  alwivys  give  relief  in  these  cases  ; 
nnd  if  takoi  nightly,  an  hour  or  two  before  the  time  of  recur- 
rence, will  ofU;n  avert  the  paroxysm. 

It  must  be  remembered  that  the  power  of  a  given  lesion  to 
«et  vip  pains  of  ueunilgic  type  varies  immensely  according  to 
the  stiite  of  the  patient. 

With  the  exception  that  disesisea  of  the  teeth  very  rarely  set 
tip  neuralgia  of  the  most  extroiue  severity,  I  do  nut  know  of 
any  churacter  by  which  tlie  malady  thus  set  up  differa  Ironi 
that  due  to  more  recondite  causes  ;  and  nothing  save  a  most 
minute  examination  of  the  teetli  will  enable  the  practitioner 
to  form  a  correct  diagnosis.  There  is  no  more  fertile  soiu-ce 
of  error  than  to  supixjso  tliat  amelioration,  or  even  temporary 
cure,  indicates  that  the  cmise  is  not  a  tooth,  lii  fact,  it  often 
happens  that  the  question  whether  a  tooth  shall  give  rise  to 
aligttt  luoul  pain,  which  may  evon  be  altogether  absent,  or  to 
neundj^iji,  is  deteruiined  by  the  condition  of  the  patient  at  the 
moment.  The  conditions  which  neenj  most  often  to  predispose 
to  neuralgia  are  the  exhaustion  of  overwork  ;  women  are  also 
specially  subject  to  neuralgia,  as  opposed  to  toothache,  in  the 
-^arly  months  (if  pregnancy. 

in  such  cases  the  administration  of  a  full  dose  of  quinine, 
or  a  few  extra  glasses  of  wine,  will  almost  always  etfect  a 
temporary  cure. 

But  the  preceding  observations  ap])ly  mainly  to  the  neuralgia 
wliich  is  set  up  by  chronic  local  inflammations  of  the  tix)th- 
pulp — conditions  which  are  not  necessarily  productive  of  pain 
at  oil.  With  regard  to  those  cases  in  which  more  extensive 
inflamma^try  mischief  exists — as,  for  instunce,  ronnd  unhealthy 
stumps — the  remarks  of  Dr.  Anstie  and  of  Troussoim,  a-s  to 
their  ob^stinacy  under  general  treatment,  hold  gno<i. 

Seeing,  then,  that  there  is  no  character  by  which  neuralgia 
dependent  on  the  teeth  can  be  tHstinguished  from  the  other 
fonns  of  the  disease,  it  i>ecomes  necessary  to  examine  some- 
what minutely  the  various  morlitd  conditions  of  the  teeth 
which  are  capable  of  setting  it  up. 

Altliough  these  di-sorders  of  the  teeth  have  been  described 
elsewhere  in  this  work,  there  are  some  few  points  in  connection 
witli  ihem  which  call  for  further  mention  here.  By  far  the 
most  common  cause  is  chronic  inflammation  of  the  pulp ;  and 
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luU  tu  i-'XpiwuTL'  nf  tlii>  piilji,  it  may  be  remarked  tli; 
it  li-i-,-i]  tdutliju'liu^  lunl  ue)l-iiiurked  neiuriJgia  do  not  uoi 
np-cvist  :  X]\Kj  liTii!  |i:iiii  nin]  the  diffused  pains  seemii; 
nl,   in  ii  iii(.';i>urc^   ill  a  comjilcmentary  rclatiou  to  oi 
lii'i'.    An  i\jLiiiiiiiLtii)n  nf  tt'L-th  which  have  set  up  neuraljir 
■s  fu  III  i'Mitiit  fur  tills  fnR't,  fur  the  pulp  is  generally  foim-   -^^ 
'  liL'iilthv  siLVf  ill  (Mic  Hjiiit,  where  there  will  be  a  hmitup*  *^ 
ft'h  III'  ilii-'Uic  iiitiiviiiiuatioii,  ttUperficiul  mid  of  araall  txteot^*'   ^^^ 
rr^i'  1<»imI   iiilliiiiitiiiOioiis  (jf  the  tootb-pulp,  which  are  to  b^^ci^^ 
iijii    whiiv   thu   situuiioH    uf  tlie   cavity  jb  auch    that  th^  ^crie 
NHLMfl  ijt'i VI'  iNi  Imt  litttr  Muhjc't-t  to  initatioti  from  the  chauc*^  ;^^i:e 
'iitm.'t  u\  I'lMul,    I'ti'.i    by   im   iiicaii^  always  give  rise  to  (oca— ^^*^' 
iTluafir.  euii  rhi  iiuIj   tluy  be  capable  of  causing  eicessiv^ ~'^*^ 
luiindjj;]!!. 

>.^*  loii^'  iin  I  lie  L■^[nlSo^l  nerve  escapes  acute  inflamniator}^!^'^)' 
;4tt  leks.  iin  piiiji  itijiy  ln>  felt  in  the  tooth  ;  the  patient  finds:*-  ■* 
iltiit  fn'  ]_'LT>i  I'L-lu't'  tVinii  tliL'  use  of  a  generous  diet^  from  clvauges^^^ 
'i'  :ii]-,  :iiii3  till'  Miliuitiiitrntion  of  tonics,  wnd  henoc  wronf:lj^<-i^J'' 
I  «»i]('!iiik^  th;iT  thnv  is  no  diacDVorable  lucid  lesion.  At  the^^^  ^ 
ri--U  (if  Tt'tiiiiitiihiri'iii,  let  nie  ouce  more  iusiet  that  perfect -^^''  ^ 
|]^'t■^]olll  \'\\>\u  l^nnNHlinital^^ia,  periodicity  in  the  paroxysmB  o1 
]  :lIii.  iiiinjlifinitimi.  and  (.-ven  ahsoUite  temporary  cnre  of  the 
11  uinh'r  thi'  m^i}  of  tjuiuine  and  the  like  reniediea^  must 
IIS  tliat  the  diHCiisc  hi\s  no  liical  cause^ 
a  tooth, 

it 
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kte  only  canie  to  me  at  tlic  very  urgent  request  of  his  medical 

attendanti  being  himself  couviuced  that  tlie  teetli  had  no  sli.irc 
iu  protKiciijg  his  ailment.  The  only  tooth  which  presented  any 
fc^ign  of  decay  wiis  ii  bicuspid,  which  stood  alone  in  the  mouth  ; 
Bic  cftrinuB  cavity  was  fully  visible  on  its  mesial  surface,  but 
B^d  become  hard  and  polishod  by  the  effect  of  mastication,  8o 
Bat  oAiiee  was  not  progressing  in  the  tooth.  No  pulp-cavity 
Kas  apparently  left,  the  space  which  it  had  iK'cupied  beinj; 
^led  up  with  secondary*  dentine,  and  being  perfectly  insensible 
to  u  Uglit  touch  of  an  instnnnent,  or  a  jet  of  ice-cold  water. 

Nevertheless,  as  no  other  cause  could  be  found,  and  as 
pressinit;  an  iustrumeut  Snuly  over  the  sitimtion  of  the  pulp- 
cavity  caused  an  uneasy  feeling,  I  suspected  this  tooth,  and 
accordingly  tirillcd  in  the  dii'eotiou  of  the  pulp-c;ina),  and. 
having  opened  it  uj),  passed  in  a  very  fine  nerve-extracting 
inHtrument.  This  did  not  at  the  time  cause  more  than  a 
momentary  sensation,  but  after  the  lapse  of  Hcveral  minutes 
a  moat  acute  paroxysm  of  neuralgia  came  on.     Seeing  that, 

rm  the  flattened  furm  of  a  bicuspid,  there  was  little  chance 
extirpating  the  remains  of  the  nerve  with  au  instrument,  a 
very  small  quantity  of  areenioiis  acid  was  passed  up  the  root 
ftnd  allowed  to  remain  there.     From  that  time  the  patient  had 
ao  recurrence  of  pain,  and  after  a  few  weeks  the  tooth  wiw 
^ed — a  matter  of  some  imi>ortauce  to  him,  as  it  served  to 
■bpport  8i>me  artificial  teeth.     It  may  l)€  thought  that  in  this 
instance  the  neuralgia  was  due,  not  to  the  exposure  of  the 
mJp,  but  to  the  preseuce  of  osteo-dentiue  in  the  canal.     This 
\y  have  been  the  true  cause ;  but,  as  a  general  rule,  the  pain 
te  to  osteo-dentine  is  of  graduitl  development,  whereas  in 
is  instance  the  pain  began  in  nearly  its  full  intensity  ;  more- 
'or,  it  is  iwujd  for  j)uin  due  to  partial  cak-ificfUion  to  l»e  more 
itinctly  localised,  so  that  the  patient  is  enabled  to  poiut  out 
be  affected  t«xith. 

following  case  will  serve  to  illustrate  the  neuralgias 
lent  oi»  eruption  of  wisdom-teeth. 
A  gentleman,  set.  28,  had  suffered  for  about  six  monthtt  fn>m 
ffcgoni&ing  neuralgic  pain  in  the  left  eye-ball.  The  attacks  weiu 
strictly  periodic,  occurring  alwut  seven  in  the  evening,  and 
again  about  tliree  it'clock  in  the  morning,  the  latter  attacks 
!ing  the  most  severe.     Hia  health  had  suffered  greatly  from 
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the  lobg-coDtinucd  pain  and  deprivation  of  rest,  and  he  had 
•ceased  to  gain  much  relief  from  tonics.  On  the  left  aide  all 
the  teeth  were  perfect ;  but  the  upper  wiadom-tooth,  instead 
of  occupying  its  projicr  position,  where  there  was  plenty  of 
room  for  it,  lay  horizontally,  with  its  crown  directed  outwards 
townnls  the  cheek.  As  it  was  a  source  of  irritation  to  the 
<;heek,  if.  was  removed,  thoujrh  without  much  expectation  of  its 
relieving  the  neuralgia.  However,  the  patient  never  from  that 
foment  had  another  attack  ;  and  on  examining  his  mouth 
tto  nine  months  afterwards,  to  my  great  surprise,  I  found 
that  another  tooth  ha<l  come  down,  and  was  partly  erupted  in 
the  normal  position  for  the  wiatlom-totJth.  That  the  extracted 
tooth  lay  in  close  relation  with  this  second  wisdom-tooth,  ia 


Fm.  233. 


Fio.  224.  Fio.  236. 


i[Kiii:atc'd  by  its  roots  bending  nearly  at  a  right  angle  close  to 
their  ends. 

A  case  of  neurulgia  Jcpendent  on  exposure  of  a  nerve  in  the 
second  molar,  brought  ul>out  by  the  pressure  of  a  wisdom- 
tooth,  has  already  been  mentioned  in  the  section  relating  to 
toothache. 

Various  alterations  in  the  roots  of  teeth  may  give  rise  to 
neuralgia:  Figs.  233  ami  234  represent  teeth  which  were 
ejctracted  on  account  of  neuralgia,  and  were  brought  before 
the  notice  of  the  Odontological  Society  (by  the  kindness  of  the 
Council  of  which  they  are  i'c[>roduced  here)  by  Mr.  Cattlin  (*). 
In  the  one  case  there  is  a  nodular  exostosis  (Kig.  233)  ;  and  in 
the  other  (Kig.  234),  the  end  of  the  root  has  been  partially 
absurbed,  and  left  roughened  and  iiregular.  In  the  same  paper 
is  recorded  a  case  dependent  ou  the  root  of  a  canine  tooth 
being  prolonged  to  a  tine  point,  almust  as  sharp  as  a  needle : 

TranaactiooB  of  the  Odontological  Society,  vol.  iii. 
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in  this  instauoe  the  source  of  irritation  was  detected  by  making 
the  patient  bite  upon  a  hard  aubtttance  with  each  tooth  in 
4U<:«?j»sian  (Fi^.  235). 

A  root  which  is  n  source  of  great  irritation  may  become 
<;overed  over  with  hedthy  gum,  and  so  crtcccuiilly  concealed 
that  its  presence  can  only  be  detected  by  the  use  of  a  alitirp 
steel  probe.  If  such  an  instrumeTit  lie  pressed  firmly  through 
an  edcnttdoiis  j^tjui,  so  as  to  reach  the  bone,  it  will  readily 
^nier  it,  and  i>e  slightly  held  by  it,  so  that  there  is  some  sense 
of  resistance  in  withdrawing  it ;  but  if  it  come  upon  the  hard 
«urfiice  of  a  tooth-root,  it  will  not  enter  it  at  idl.  This  affords 
ft  ready  intiaiis  of  detecting  a  buried  tooth  root :  as,  if  the 
surface  of  the  root  be  softened  to  such  an  extent  as  to  be 
penetrable  by  an  instrument,  it  rarely  becomes  cf»mpletely 
bnned  and  covered  by  healthy  gum.  I  have  lately  seen  an 
instaiice  of  occasional  slight  neuml^^'ia  kept  up  by  a  very  small 
fni£rment  of  the  end  of  the  palatal  i*oot  of  an  upper  molar, 
broken  off  in  extraction  some  six  or  seven  years  previously. 
Occasionally  u  minute  pustule  would  form  on  the  g\im  over  it, 
which  leti  down  int^  a  narmw  track  only  lai'ge  enough  to 
iwlmit  ft  Hnc  nerve-canal  instrument,  but  nothing  hard  could  be 
felt  at  the  v\\i\  of  the  track.  However,  as  the  patient  recollected 
the  extreme  end  of  the  palatal  root  having  l>e(su  l)roken  off, 
1  enlariicd  the  track  by  passing  into  it  silk  threads,  CArrying 
n  paste  made  of  pota»aa  cum  calcc  moistened  with  glycerine. 
By  the  use  of  this  ngent  such  a  purpose  can  be  effected,  in 
L^uccessive  aj>plications,  with  surprisingly  little  irritation  to  the 
^purrounding  piu-ts.  and  no  pain  worth  consideration.  In  this 
rp«irticular  insUuice  tlio  tooth-root  descended  towards  the  surface 
llr  when  ro<jm  had  been  made  for  it  to  do  so,  and  was  easily  picked 
out  by  fine  forceps. 

The  fragment  was  found  to  have  undergone  partial  absorption, 
and  was  much  in  the  same  condition  ixa  the  tooth  represented 
in  Fig.  234. 

In  those  cases  of  neuralgia  in  which  the  cause  of  the  pain 
is  uut  tolerably  apparent  after  a  careful  examination  of  the 
teeth,  the  situation  of  the  pain  will  often  throw  some  light 
ou  the  matter ;  though  it  must  bo  recollected  that  irrit^ition 
applied  to  any  part  of  the  tifth  nerve  may  give  rise  to  pain  at 


I  Any  other. 


I  always  regarded  the  followii^g  Hitnntionv  of  [faiii  as  mdi 

tive  of  the  poiiits  of  ieaion.     When  tViL*  ))rtin  is  most  n^u 
in  the  parietal  le^iou,  or  «t  the  upper  pu.rt  of  the  temple,  t 
affected  tooth  is  generally  m  the  upper  jaw,  nud  far  back 
the  month.     When  it  ia  referred  to  tlie  cyci  which  i*  r«tl 
rure,  the  tocith  may  be  found  in  miy  part  af  the  upper  jtttr. 

Pain  referred   to  the  eivr,  or   the  region  of   the   teuipo: 
mnxillary  :u'ticulation,  is  {dmOHt  diagnostic  of  n  lesioti  iu  t- 
lower  teeth,  geiierally  towjiiviM  the  hack  of  the  moutia. 
Dn  Kend'a  ohaervati'-ma  call  for  re-ex rtminatiou  yf  these  hehe 

Wiiorcver  there  is  distiuct  reaaon  for  txnineetmg  mie  or  mt^ 
teeth  with  the  ongin  of  the  paio^  no  dental  surg&on  will  he^itn^ 
for  otie  momeut  nt  r^moviu^  the  tt^th^  tinl^'sd  he  ^tS9>  lila  was 
ckntrly  to  curing  the  mophiJ  condjtiiiu  without  ancrijiciii^  tit 
tooth. 

There  arc,  however,  many  ca^e^  of  ueonil^^ia,  really  d<?j>ende*^ 
oa  the  teeth,  in  which  it  ia  almost  impo&alble  to  l>e  certain  • 
thin  bePora  their  removo].     For  iustaiiC'e,  thers  niny  hrt  mus^ 
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patient  may  Tiatb  been  suffering  from  8o-oallcd  epileptiform 

neiimlgift,  or  uiidor  tltat  form  of  neuralgia  describwl  by 
Professor  Gross  in  edentulous  parts  (if  tlie  jnws ;  but  it  must 
not  be  forgotten  thtit  a  largo  uumlwr  of  neunilgic  patients  nre 
nervous,  more  or  less  hysterical,  women  ;  and  every  one  at  all 
familiar  with  either  hospital  or  private  practice,  will  knnw  only 
too  well  the  strong  tendency  to  ascribe  to  an  oi)eration  which 
has  birmght  no  relief,  not  only  the  agravation,  but  even  the 
original  causation  of  the  condition  which  it  was  intended  to 
remedy.  So  that  the  patient's  own  statements  on  the  matter 
of  the  disease  l>eing  aggravated  by  a  dental  or  other  operation, 
must,  iu  the  absence  of  corroborative  evidence  by  which  the 
medical  moo  can  form  his  own  opinion,  be  accepted  with  great 
reserve. 

Schuh  {})  considera  that  it  is  posaihie,  though  unusual,  for 
neuralgia  to  be  inducer]  by  tiic  extmction  of  teeth  :  and  Wedl, 
seeking  to  accoiint  for  it,  does  so  on  the  assumption  that  the 
pathological  changes  which  have  been  observed  in  some  few 
cases  are  the  real  sources  of  neuralgia.  He  points  out  that  in 
canes,  inHaniniation  of  the  tooth-pulp  leads  to  degenenition 
of  whole  bundles  of  the  nerve-fibres,  whereas  in  the  newritia 
of  neuralgia  only  a  few  nerve-tubes  are  thus  affected  ;  and 
that  in  this  difference  between  the  two  conditions,  a  real 
distinction  is  implied. 

Rut,  in  the  first  place,  neuralgia  is  more  often  produced  by 
a  Incid  than  by  a  general  inflammation  of  the  touth-pulp ;  so 
that  it  is  likely  that,  even  in  the  tooth  itself,  only  a  few  nerve- 
fibres  would  be  involved :  again,  if  the  injury*  inflicted  on  the 
nerves  in  the  jaw  8<i  readily  effect  their  degeneration,  how  is 
it  that  neuralgia  after  tooth-extraction  is  not  au  evcry-day 
occurrence  ? 

But  a  yet  more  formidable  objection  to  this  explanation  of 
the  difference  between  toothache  and  neuralgia,  is  to  be  found 
in  the  fact  that  the  two  are  interchangeable :  what  is  toothache 
one  day,  may  l>e,  owing  to  a  change  in  the  patient's  condition, 
neuralgia  on  the  next,  and  so  continue  to  change  about  from 
time  to  time,  as  the  br»dily  health  of  tlie  patient  varies ;  though 
this  only  happens  with  mild  caises  of  neuralgia. 

(>)  Wed].  Pathology  of  the  Teeth  (Traiu.  by  Dr.  Hitchcock,  1873), 
p.  432. 
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Wedl  also  (loc.  cit)  sujrgeats  tliat  the  occurrence  of  neuraljda 
after  tooth-extrnetiou  may  he  i.luu  to  the  two  ends  of  the  uorve 
bocoming  enlarged  and  painful,  a«  often  happens  in  oniputatiun 
Btuiup!) ;  and  tliat  this,  throuj^li  some  peeuliar  diathesis,  uiay 
take  ])Uicc  succeHsivcly  in  tlie  case  of  all  the  teeth  which  havo 
been  extracted.  To  meet  this  supposititious  oonditlonj  Dohbeliu 
has  proposed  and  put  into  practice  a  course  of  procotiure  which^ 
to  me  at  least,  aoinidH  very  strange :  he  drills  into  the  pulp  of 
all  the  molar  and  bicuspid  tooth  alike,  whether  they  Ue  carious 
or  perfectly  sound,  and  destroys  the  nerves.  By  this  |>roceduix* 
he  cluimB  to  have  effected  a  perfect  cure  of  a  case,  for  the  relief 
of  which  a  portion  of  the  infra-orbital  nerve  had  been  previotisly 
removed  without  any  hciiofit. 

It  sometimes  happens  that  the  pain  of  extraction  will  be 
entirely  referred  to  the  seat  of  the  neuralgia,  and  not  felt  at 
all  at  the  place  itself. 

The  removal  of  the  exciting  cause  is  often  followed  by  a 
severe  paroxysm  of  pain,  which  I  have  sometimes  been  able 
to  relieve  by  8|xiDging  out  the  socket  with  phenol  sodiquc  or 
cocaine ;  and  these  paroxysms  may  recur  from  time  to  time, 
with  lessening  iut^insity,  for  some  days,  so  that  it  is  advisable 
to  warn  the  patient  not  to  expect  an  immediate  cure. 

It  has  already  been  mentioned  that  the  paroxysms  have  n 
tendency  to  periodicity,  often  recumng  with  great  regularity  ; 
the  coming  attjick  may  often,  and  indeed  generally,  he  wai-dod 
off  by  a  full  dose  of  ijuinine.  But  when  quinine  is  given  with 
this  object,  it  must  be  given  in  large  doses — ^from  five  to  eight 
grains  for  an  adult  ;  small  doses,  frequently  repeated,  are  often 
perfectly  iiietlective  in  a  patient  who  is  at  once  relieved  by  a 
full  dose.  The  large  dose  is  better  tolerated  if  a  saline  purga- 
tive he  given  some  two  or  three  hours  before  taking  the  quinine, 
which  should  itself  be  administered  about  lui  hour  and  a  half 
before  the  tin^e  at  which  the  recnirence  of  the  pain  is  cxpccte<i. 

In  order  to  arrive  at  an  opinion  as  to  whether  a  neuralgia 
has  a  dental  origin,  it  is  best  to  be  methodical  in  the  making 
of  an  examination,  somewhat  after  the  following  manner: — 

First  search  carefully  for  cavities  ;  failing  to  find  any.sharpljr 
tap  each  of  the  teeth  in  succession,  and  press  them  forcibly 
home  into  their  sockets  by  making  the  patient  bite  upon  8lij>». 
of  thick  visiting-card. 
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Next  try  them  with  hot  and  cold  water,  in  case  of  douVit 
isolatinj,'  niiy  buspected  tooth  hy  meaiiH  of  the  rubber  clani  ; 
then  thoroughly  heut  up  any  large  hllings  by  prolonged  con- 
tact with  a  hot  iaBtnimcnt  of  some  size. 

Ku<)uire  into  the  existence  of  exostoaia  upon  the  roots  of 
teeth  previously  extnvcted. 

And  failing  any  decided  re8|.Kjn8e  to  the  t«sts  applied, 
remember  that  it  is  alwaj-s  possible  that  you  have  hit  uix»u 
the  lime  between  the  death  of  a  nerve  and  the  supervention 
of  alveolar  iutlaninmtion. 

Dr,  Lauder  Uruntou  in  diBpose<l  to  refer  a  arge  numlwr  of 
CiiseH  of  ueuraljjia,  even  uf  a  migraine  type,  to  the  influence 
of  carioiw  teeth  (see  "  Disorders  of  Digestion "),  but  whilst 
naturally  he  is  inclined  to  refer  many  things  to  the  disease- 
of  the  special  organs  on  which  his  attention  is  so  much  concen- 
trated, I  am  hardly  inclined  to  go  with  him  to  the  full  length. 
Thus,  in  some  of  his  coses  the  dental  lesion  was  hardly  of  » 
kind  which  we  arc  accustomed  to  see  associated  with  remote 
nervous  disturbance. 

Neuralgias  of  the  migraine  type  arc  not  likely  to  be  frequently 
referred  to  the  dental  practitioner,  as  the  long  periods  of  remia- 
sion  and  the  conspicuous  headache  renders  their  character 
tolenibly  obvious.  Yet,  in  persons  subject  to  "sick  headache,"' 
it  is  very  common  to  get  a  neuralgic  condition  in  many  branche* 
of  the  fifth  nerve,  ao  that  dead  teeth  or  roots  may  have  unusual 
sensations  in  them  at  the  outset  of  an  attack,  just  as  vision  is 
apt  to  1)0  disturbed  at  this  i-ame  period. 

All  dented  causes  having  been  eliminated,  it  remains  to 
briefly  mention  what  else  in  the  way  of  treatment  remoiua, 
and  here  the  capricious  nature  of  neuralgias  is  very  strongly 
shown,  as  remedies,  which  the  siibse<|uent  course  of  events 
prove  to  have  failed  to  reach  the  source  of  trouble,  are  often 
nevertheless  perfectly  eflicaoioua  for  the  time.  The  electric 
current,  constant  or  intermittent,  usually  fails  to  give  any 
relief,  Viut  once  in  a  way  it  will  do  so  :  thus,  a  gentleman  who 
suft'ered  from  intense  neuralgia  of  the  left  inferior  dental  nunc, 
brought  on  oftentimes  by  the  mere  movement  of  the  lipa  in 
speaking,  was  advised  to  have  the  nerve  divide<l,  but  meantime, 
first  of  all,  to  try  the  etfecta  of  galvanism.  To  my  great 
surprise,  this  effected  a  cure  of  a  netu-algia  of  several  years 
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d\iration  :  or  at  all  events  cured  it  for  six  mrmths,  the  patient 
Imving  l>een  subseqiieiitlj  lost  sight  of. 

Dr.  Stretch  Dowse  (Tnms.  Odout.  Soc,  1888),  lays  down  & 
few  niles  us  to  the  employment  of  electricity  in  these  cases — 
he  employs  both  galvanic  and  faradnic  currents,  and  employs 
wetik  ciuTents,  two,  three,  or  four  milliamperes  of  a  continuous 
current,  for  example-  the  positive  pole  is  a  B|M)nge  or  cotton- 
wool in  the  nostril,  and  the  negative  a  large  pule  on  the 
cervical  cord  region ;  this  is  continued  for  twenty  or  thirty 
minutes  at  a  sitting,  and  continued  daily.  Sometimes  the 
negative  pole  is  a  largo  Mpunge  in  the  month.  He  regards 
faradisation  alone  as  worse  than  useless,  as  it  tends  to  e.\hauHt 
an  already  enfeebled  nerve.  He  has  also  made  use  of  ergotine 
(injected)  witlj  marked  benelit  ;  opiuui,  croton,  chlorul,  and 
gelsemiaum,  arc  the  drugs  from  wl»icli  he  finds  most  benefit. 

Where  particular  branches  of  the  fifth  uerve  are  aficcted, 
the  oi>eration  of  norve-stretching,  which  has  come  into  great 
vogue  within  the  last  few  years,  may  be  resorted  to. 

Trousseau  mentions  a  cj\ae  of  thirty  years  duration,  iu 
which  repeated  operations  (division  of  nerves)  were  performed, 
so  that  the  man  became  to  be  well  known  to  all  the  Parisian 
surgeons,  and  his  face  was  scarred  nlJ  over  ;  he  got  relief  almost 
always  for  a  time,  but  it  might  he  months  or  only  days.  Sir 
iJniiuger  Stewart  relates  another  in  which  the  jmin  was  so 
agonising  that  the  patient  lost  all  self-control  :  the  paroxysms 
could  be  induced  b}*  ])ulling  the  hair,  or  touching  the  gums, 
tongue,  or  skin,  s*>  that  only  liquid  food  could  be  taken.  The 
iiifni-orbital  nerve  was  stretched,  with  the  result  of  giving  a 
month's  respite  from  pain,  after  which  the  pain  rcjippeored, 
transferred,  however,  to  the  region  of  the  mental  foramen  ;  the 
nerve  was  stretched  tlicre,  and  a  jwrfect  cure  resulted,  the 
patient  having  remained  under  observation  for  a  year. 

The  general  history  of  these  nerve-stretching  operations 
is  one  of  temporary  cure,  and  of  repeated  oj^erationa  at  shorter 
ami  shorter  intervals,  but  completely  successful  cases  are  not 
wanting  to  encourage  the  surgeon  to  undertake  the  operation. 

The  following  case  is  instructive  as  illustrating  sercnU 
points  common  to  many  cases.  The  patient,  a  young  man, 
was  incapacitiited  from  steady  work  by  agonising  paroiysma 
of  [>aiu  in  the  inferior  dental  uerve  ;  at  times  he  did  not  dare 
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nor  eHt  for  fear  of  provoking  them,  aud  all  the  teeth  had 

[been  extractLMj  from  the  lower  jaw  on  that  side.     The  writer 

fxftoaed  and  stretched  the  nerve  as  it  issues  from  the  mental 

)ramen,   througli   a  small   incision  at  the  reflection  of  the 

knoouB  membniiie  from  the  jaw  on  to  the  cheek,  but  this  gave 

>iJy  partial  relief,  and  th:it  only  for  a  few  days,  and  so  aboiit 

[half-ftu-inch  of  the  nerve  was  resected.     This  enabled  him  to 

[talk  and  eat  and  shave  without  provoking  paroxysms,  but  the 

[pain,  which  watj  never  i:|uite  cured,  soon  recurred  with  nil  jt« 

former  intensity.      The  inferior  dental  nerve  was  then  divided 

It  a  point  a  little  liehind  the  site  of  the  wisUom-tootli  by  the 

lethod  originated  by  Dr.  Hodgcu,  of  St.  Louis.     This  consists 

pjn  entering   the   bone    with    a   spearhead  drill  about   J   inch 

liaineter  u|H)n  ihi?  summit  of  the  alveolar  rid^^'e,  it8  point  Iteing 

lirected  towards  the  angle  of  the   jaw.     The  drill,  which  is 

rorked  in  the  dental  engine,  can  be  felt  to  crush  into  the 

lUcellouB  tissue  after  it  cuts  through  the  denser  bone  of  the 

lell  of  the  jaw,  and,  keeping  it  carefully  in  the  middle  line  of 

le  jaw,  it  can  be  felt  to  meet  with  incretused  resistance  aud 

gain  to  crush  into  the  inferior  dental  canal.    This  is  thoroughly 

)roken  up  and  its  contents  destroyed  by  working   the   drill 

dx>ut   a  little,   and   it  is  then  withdrawn  ;  the  wound  l»eing 

>ractically  almost  subcutaneous,  does  not  give  the  least  trouble, 

ud  there  is  no  bleeding  to  matter ;  generally  there  is  not  a 

|uart«r  as  much  as  would  follow  an  ordinary  extraction. 

In  this  [Mirticular  oise  there  was  absolute  cure  for  six 
months ;  then  the  pain  began  to  return,  and  the  patient 
expressed  himself  as  ready  to  shoot  himself,  lliough  advised 
l)y  Sir  James  Paget,  and  the  writer,  that  another  operation 
would  probably  do  no  good,  he  begged  and  entreated  that  ir 
might  at  oncf  be  done,  even  for  the  chance  of  but  a  few  days' 
relief.  The  relief  given  was  very  transient,  aud  8ub8e<:picntly 
he  consulted  the  late  Mr.  Durham,  who  exposed  the  nerve 
where  alx>ut  to  enter  the  canal  at  the  inner  side  of  the  jaw  and 
•tretched  it  severely.  This  gave  temporary  relief,  but  the 
patient  was  entirely  lost  Btgfat  of  both  by  Mr.  Durham  aud 
the  writer. 

It  is  pretty  clear  from  the  sequel  that  in  this  case  neither 
the   first,    the   second,    nor   the    third    operation   could    have 
attained    to   the   site   of  mischief,   yet    we  gave  relief  for  a 
p.e.  u  a 
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greater  or  leas  time.  And  this  is  a  common  atory  iu  operations 

undertnkon  for  the  relief  of  neuralgia. 

It  would  111  moat  seem  tia  if  violence  done  to  the  nerve,  even 
at  the  wrong  place,  connected  for  the  time  being  its  viciouis 
habit,  whether  by  altering  its  nutrition,  or  by  depriving  it  of 
its  ordinary  fiinctiuUH  of  trauBmittin^  centripetal  impressions 
and  8«i  giving  it  rest ;  or  else  by  transmitting  a  severe  ahcHik 
to  the  centres  where  it  originates. 

A  patient  at  the  Dental  Hospital  under  the  care  of  Mr.  Canton 
siilfered  from  intense  neuralgia  in  an  edentulous  alveolar  border; 
it  being  in  the  up|>et  jaw,  the  division  of  the  nen'e  could  not 
be  practised  otherwise  than  by  a  comparatively  severe  surgical 
operation,  so  at  the  writer's  suggestion  Mr.  (Canton  drilled  four 
or  five  large  holes  into  the  bone  at  the  region  which  appeared 
to  be  the  focus  of  the  pain-  This  aimple  measure  eftected,  ^w 
far  aa  is  known,  a  complete  cure :  nine  months  afterwards  tlie 
patient  was  perfectly  free  from  neuralgia. 

It  dues  not  secrn  likely  that  the  drill,  except  by  the  merest 
chance,  reached  and  removed  any  definite  lucrtl  trouble,  and  it 
seems  far  more  probable  that  it  aucceeded  in  some  such  way  as 
that  suggested  above. 

Mr.  Victor  Horsley  and  Mr.  Uoae  liave  several  times  removed 
Meckel's  gangliun  for  neuralgia  of  oxtreiut!  (severity  affecting 
all  the  branches  of  the  fifth,  and  with  success;  and  the 
operation,  or  a  simihu*  one,  has  been  performed  with  success 
ou  a  few  other  occasions  ("  Dental  Record,"  1882). 

So  far  iis  I  know,  piiiu  has  not  roturned  in  any  case  in  which 
Meekel's  ganglion  has  been  removed,  or  partly  removed,  bui 
the  operation  is  a  severe  une,  and  in  one  case,  at  least,  has  been 
followed  by  the  Ions  of  the  eye  on  that  side. 

[n  another  case  of  neuralgia,  which  was  at  first,  whether 
rightly  ur  wrongly,  attributed  to  teeth,  Mr.  Heath  remuved 
the  infra-orbital  nerve  right  back  to  the  back  of  the  orbit.  He 
found  no  diffictdty  in  holding  the  eye-ball  up  ho  as  to  be  out  of 
the  way,  and  the  cure  wua  complete  when  last  the  patient  was 
heard  of. 

But,  unfortunately,  recurrence  of  the  pniu  after  a  time  is  the 
rule  rather  than  the  exception. 

It  buH  been  proposed  by  Dr.  (Irout,  of  Uouen,  to  divide  with 
the  actual  cautery,  a  chisel-shaped  cauteiy*  in  a  sheath  being 
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scJ,  the  auriculivteniporul  Dervu:  the  curative  effect  which 
18  sometimes  been  obUmed  ia  attributetl  to  the  shock  given 
►  the  nerve  ceutrea  (Trune.  Otlont.  Soc.,  1887).  It  is  so 
rifling  an  uporatiun  that  in  these  coses  of  exceetlin^:  severity 
:  might  be  tried,  as  it  leaves  but  little  murk  (**  Neurotomy 
r  Auriculo-Teni|K>rrtl  Nerve":  Grout.  Mt:'tiereH,  Rue  Jeanne 
•Arc,  Ilouen,  1887). 

In  a  recent  paper  on  "Tic-Dolourctu,"  Dr.  Kwart  ("  Hrit. 
Iwi.  Journal,"  1896)  has  laid  much  stress  upon  the  K^uty  origin 
if  the  iliseaise,  and  somewhat  deprecates  openition,  ujxm  the 
round  that  the  cures  effected  by  it  are  only  temporary,  unless 
•  very  severe  oponitiou  of  ablation  of  the  ^asscrian  ganglia 
!  reported  tn,  and  that  metlical  treatment  can  aIiow  simihtr 
4Jmporary  successes.  As  he  well  p«iint.s  out,  the  extreme  local 
^uderness,  as  well  as  the  rcflults  of  .surj^ical  treatment,  prove 
[hut  the  pain  is  closely  bound  up  with  the  peripheral  scusor^' 
unction,  a  temporary  interniption  in  the  [jeriphenil  conduction 
ly  division  of  the  nerve  causing  only  tent[>i>rury  cesmition  iu 
;be  pain  until  the  return  of  seuaory  function  in  the  part, 
hilst  a  [)enuauent  interruption  in  one  branch  does  not  protect 

K~~  '  it  it«  extension  l>y  a  [)eriphonil  .subse<]nent  extension, 
ler  vicariously  or  by  overflow. 
He  attributes  the  disease  rather  to  some  ill-expressed  gouty 
Duuditiou  than  to  definite  lesion  of  parts  of  the  nerve,  and  has 
been  successful  in  a  large  majoiity  of  his  cjises  iu  procuring 
■lleviation  by  anti-gout  treatment.  Alcohol  he  usually  forbids, 
ftnd  Hnds  that  a  somewhat  vegetaritui  diet,  attention  to  all 
lyipenic  conditions,  aud  the  adminiutnition  of  such  drugs  as 
the  salicylates,  iKiizoatea,  ammonium  chloride,  and  taraxacum 
»re  all  useful,  but  that  the  salts  of  iodine  and  of  mercury  are 
the  most  ofticjurious  {"20  minima  of  the  solution  of  mercuric 
chloride  and  6-10  grains  of  potassium  iodide).  In  one  case  he 
|ot  distinct  alleviation  of  pain  even  after  repeated  and  only 
|vui}>orarily  successful  oiienitioiLS  on  the  nerves  (though  not  on 
the  giuseriiui  ganglia). 
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REFLEX   AFKKCTIUNS   DUK   TO   THE   IRRITATION 
OF  DISEASED  TEETH. 

The  rcaerablftncc,  aot  to  say  rchitiouship,  which  appears  to 
exist  between  the  various  neuroses,  such  ns  e]»il(?psy,  chorea, 
neuralgia,  and  the  like,  has  been  already  uHuded  to  ;  and, 
having  in  view  the  frequent  association  of  neunJgia  with  all 
sorts  of  secondary  disorders,  it  is  a  question  whether  these 
might  not  have  been  advantageously  considered  under  the 
head  of  neuralgia.  Still,  it  j»crhaps  conduces  to  prrL'titor  con- 
venience of  reference  to  ^:ronp  them  together,  and  henc«  a 
separate  section  has  been  devoted  to  their  consideration  (i). 

The  reflex  disturbances  productive  of  a  sense  of  pain  have 
already  been  mentioned,  and.  incidentally,  their  influence  on 
motor  and  secretoi-y  apparattis  has  been  aUudod  to.  Besides 
this,  the  nutritive  processes  may  be  profoundly  modifieil,  as 
not  very  uncommonly  happen«  in  tlje  eye. 

The  close  connection  of  the  fifth  nerve  with  the  sympathetic 
through  the  ciliary,  otic,  spheno-palatine,  and  submaxillary 
ganglia,  serves  to  show  in  sonic  measure  the  course  through 
M-hich  these  influences  might  travel  so  as  to  modify  nutrition. 

It  has  already  been  mentioned  that  in  cases  of  neuralgia 
tonic  or  clonic  spasm  of  the  facial  nniscles,  sometimes  atfecting 
one  or  two  muscles  only,  sometimes  the  whole  side  of  the  fuec, 


(1)  In  writing  this  sMinu  at  the  book  much  asffiRtanre.  which  I  take  thi« 
■ip]Hirtanity  of  acknowleOoa^^i  hn*  liwn  rweived  from  the  ten'  ccimplete 
h»t  of  COMB  drawn  up  by  rn»l'i*w^r  Wnll  (I'athnloirie  der  Zahue.  p.  .'I.'jU  rt 
trtf.);  from  cases  n-lnkMl  iu  the  Ijaiiet-t  (1N.V.4  iiu<l  IKtil)  hr  Mr.  Hilton 
iiud  Mr.  Ilancoc-k ;  froni  an  article  contributed  hr  Mr.  SaUer  to  (.iuT** 
H«s|Ht(iJ  llL'ptirt*  (Third  Series,  vol.  xiii.,  1867)  ;  from  jm|M;rH  liv  Mr.  Henry 
Power  (Trans.  Odoct.  Soc,  1883),  Dr.  Stretch  Dowse  {lor.'nt.,  I88»i. 
Dr,  Ferrier  {loc.  cit.,  1889).  Mr.  Job  Colliiw  (/w.  nt.,  1891  and  1894),  and 
Dr.  Mau^-hnn  {loe.  cit.,  1893). 
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a  Dot  very  tiucomiuon  ;  these  may  graduftte  almoat  impercep- 
ably  ioto  typical  epileptirorm  seizures. 

Thua  Mr.  Coleman  ("  Brit.  Journ.  Dental  Science,"  1863)  ba« 

^leported  four  cases  in  which  couvulaions  were  relieved  by  the 

extraction  of  curioas  teeth.     The  convulniona  were  slight,  and 

iti  some    instances   confined    to  the   face  and  ann  ;   tingling 

«ensationa  and  a  variable  degree  of  paralysia  of  the  arm  ore  also 

noted.      In  the  same  place  may  be  foinid  a  reference  to  a  case 

of  Dr,  Bidy's,  in  wtiich  epilepsy  was  apparently  cured  by  the 

removiil  of  a  curious  tooth. 

Epiieintf. — It  is  remarked  by  Dr.  Brown  Sequard,  in 
describing  his  experiments  on  epile[>sy  artificially  pixxluced  in 
lower  aniuials,  that  after  various  injuries  had  been  inflicted 
on  the  spinal  cord  of  gninea-pigs,  verj*  slight  irritation  of  the 
branches  of  the  fifth  nerve  was  sufiicient  to  bring  on  an 
epileptiform  convulsion,  in  some  instances  mere  tickling  of  the 
akin  producing  this  ettect.  Bearing  in  mind  also  the  fact  that 
epilepsy  has  l>een  in  several  instances  due  to  the  irritation 
resultant  on  tumours  pressing  ou  nerves,  and  has  been  cured 
by  section  of  the  affected  nerves,  we  shall  be  less  surprised  to 
fnid  that  in  some  few  caaoH  it  has  been  almost  indubitably 
connected  with  diseased  teeth.  The  connection  between  the 
convulsions  arising  at  the  period  of  the  first  dentition  and  the 
process  of  cutting  the  teeth  is  moat  clearly  shown  by  a  great 
iiuml>er  of  cases  (ef.  page  23) ;  and  Portal  (*)  mentions  that 
the  extraction  of  sound  teeth  at  this  period  had,  after  all  other 
uiean4  had  failed,  at  unce  arrested  the  convulsions. 

Couvulsious  arising  at  the  period  of  second  dentition  are 
very  rjire  ;  cases  have,  however,  1  believe,  been  met  with  in 
which  epileptiform  attacks  have  tu^compauied  the  eruption  xA 
the  second  set  of  teeth  in  a  child  previously  healthy,  and 
ceased  with  the  completion  of  that  process  {}).  But  diftitult 
eiuption  of  the  wisdom-teeth  has,  in  several  instances,  l)een 
ulearly  traced  to  be  the  exciting  aiuse  of  epileptiform  convul- 
sion. In  one  case,  related  by  Portal  (op.  at.,  p.  -06),  these 
convulsions  were  limited  to  one  side  of  the  face ;  they  were 
very  violent^  and  were  accompanied  by  extremely  severe  pain. 

0)  Portal,  OWn-ntiou^  i^ur  rKpilepMe,  p.  333. 

(-1  Ashburner,  on  l)pntition ;  L»r.  \\  tat,  on  Nervoun  Disorder*  of  C'hildhood ; 
Wedl,  PKthologii-  dtr  Zahne. 
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In  this  instance  the  tooth  waa  not  removed,  but  the  attacks^ 
which  had  commenced  coiucidently  with  the  commencement 
of  the  eruption  of  the  tooth,  entirely  ceased  when  this  was 
completed. 

Portul  {op.  ci/,)  mentions  Ji  second  ciise,  in  which  tlie  c<m- 
vulfiions  were  general ;  the  disease,  which  was  accompiuiied  by 
severe  facial  ueurulgia,  was  completely  cured  by  the  extraction 
of  the  seound  molur,  it  having  been  found  impossible  to  remove 
the  wisdom-tooth  itself. 

Dr.  West  (op.  ««.)  relates  nn  inHtnnce  of  convnlHions  (with 
temporary  deliriuni  after  one  attack)  of  frequent  repetition, 
which  were  clearly  ti-accd  to  difficult  eruption  of  permanent 
teeth  ;  in  this  iustance  not  the  least  denm^rement  of  hc.ilth 
was  pruduced,  the  boy  at  ouco  resuming  his  occupatiou  when 
the  spasmodic  movement  ceased. 

Dr.  lliunskill  (''Med.  Times  aud  Gojsette,"  1862)  relates  the 
following  case  : — 

**  A  boy,  a;t.  13,  has  had  frequeut  attacks  of  epilepsy  for  the 
last  eighteen  months.  Latterly  his  tnother  has  noticed  that 
some  days  he  rubs  his  left  cheek,  complaining  of  face-ache, 
after  which  the  tit  follows.  On  examining  the  mouth,  there  is 
to  be  seen  a  molar  tooth  considerably  ilecayed,  with  a  swollen 
gum  Around  it,  and  partly  growing  into  the  cavity ;  it  is  not 
very  tender  to  the  touch,  and  the  examination  docs  not  give 
rise  to  toothache.  <Jn  questioning,  I  find  the  Bensation  which 
the  boy  exfjcriences  before  a  tit  does  not  seem  to  W  one  of 
pain,  )>ut  rather  of  an  indefinite  uneasiness.  He  aK'ays  has  a 
tit  the  night  this  comes  on.  Has  never  felt  it  during  the  day  ; 
it  is  always  about  seven  or  eight  o'clock.  I  desired  the  mother 
to  have  the  tooth  extracted,  and  ordered  a  simple  saline  with  a 
(]uartcr  of  a  grain  of  l>e11adonna,  to  1>e  taken  twice  daily.  This 
was  in  June,  The  tooth  was  extracted  next  day.  I  saw  this 
boy  once  a  fortnight  from  that  time  for  four  months,  but  ho 
has  had  uo  recurrence  of  the  tit. 

'*Iu  this  case,  I  bflievts  on  unfelt  aura  commenceii  about 
the  gum.  surrounding  the  tooth,  aud  was  not  recognised  till 
some  degree  of  inflammation  arose ;  thus  a  moditication  of 
pain  became  associate!  with  the  aura,  and  directed  attention 
to  it." 

Two  oases  Jiave  occurred  under  the  author's  own  observation, 
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which  epilepsy  was  couscqvieut  iipou  diseased  teeHi,  tlie  most 
romineut  feature  beiuy  exostosis  of  the  roots. 

A  hid,  a  farm  hibourer,  from  \Viud8ur,  was  admitted  into  the 
liddlesex  Hospital  for  epilepsy.  The  usual  remedies  were  tried 
or  six  weeks  without  effect.  His  mouth  was  then  cxamineil, 
lid  the  molar  teeth  of  the  lower  jnw  found  to  be  much  decayed, 
he  fnngs  of  some  alone  remaining.  Although  he  did  not 
<.Mj|2ipl:un  nf  pain  in  the  teeth  or  in  the  jaw,  the  decayed  teeth 
were  removed,  and  the  fangs  of  each  were  found  to  be  enlarged 
and  hulhous  from  exostosis,  During  the  eighteen  months  that 
Buoceeded  the  removal  of  the  diseased  teeth,  he  h:id  not  auiiered 
firom  a  single  fit,  though  fur  many  weeks  previous  to  the  opera- 

Ition  he  had  two  or  three  per  day.  This  is  a  case  of  singular 
interest,  iuaamuch  aa  there  was  uo  complication  of  maladies, 
and  hence  there  could  hardly  be  doubt  a«  to  the  cause  of  the 
disease,  seeing  that  it  inmicdiately  subsided  after  the  removal 
nf  the  teeth  ;  and  it  is  further  instructive,  as  showing  that 
local  initation  flutticicnt  to  produce  grave  functional  derange- 
ment may  exist  wittiout  pain  being  felt  in  the  seat  of  mischief. 
A  similar^  though  less  marked  case,  occttrred  shortly  alter- 
wards  in  the  person  of  a  pftliccmau ;  ho  had  fits  which  were 
givatly  relieved  by  the  removal  of  a  lower  wisdom-tooth,  the 
«ubject  of  caries  and  of  exostosis. 

lu  looking  over  the  records  of  such  cases,  it  is  noticeable 
that  local  pain  is  not  often  mentioned,  but  that  tlie  presence 
of  neuralgic  pains  is  very  frequently  and  pointedly  recorded. 

The  reHex  aflections  of  tlie  nervous  system  may  manifest 
themselves  in  other  ways  than  by  epileptiform  seizures. 

Thus,  Uemak  (*)  has  seen  a  case  in  which  ilisease  affecting 

the  wisdom-tooth  gave  rise  to  violent  palpitation  and  cnrdiac 

^lifltress ;   whilst  Lederer  gives  cases  nf  vomiting  and  cnrdiac 

|Miin,  and  Dr.  Anstie  of  alarming  stoppage  of  the  heart's  accioDj 

f  conse<pient  upon  the  operation  of  pivoting  a  tooth. 

This  hiKt-uieutiuned  operation  has  even  been  followed  by 
dejith  from  tetanus,  as  in  the  following  case  (-) : — 

\     " »  mt.  25,  tidl  and  thin,  but  apparently  in  very  goo<l 

F  health.     On  his  marriage  trip  he  visited  I'nris,  and  there  had 

■      I')  Sydenham  SocietyV  Year-lxwk.  18G8.  p.  120. 

I      \f)  h^-ctiirts  ou  Uvutul  Surgerv  aait  Plivsiolo]^-,  by  John  Tomw,  1S4H, 
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the  misfortuue  to  break  oti*  u  front  tootb.  WiuUiug  to  coucejil 
thu  auci<icnt  from  Uia  wife,  he  went  immediately  tu  a  dciitiet. 
The  tooth  was  pivoted  (iimi,  I  huvo  no  douht,  carefully,  for  the 
dentist  was  one  with  n  gront  and  ju8t  reputation),  and  the 
necessary  concealment  seemed  ensured.  From  the  time  of  the 
operation,  however,  he  hivl  severe  pain  in  the  stump,  which 
pain  increased  for  four  or  five  days,  when  he  left  Pans  for  Kouen. 
Upon  aniving  there  the  puin  had  become  excessively  severe  : 
he  consulte<l  a  medical  man,  bat  it  was  too  late ;  trismus  came 
on  within  twenty-four  hours,  and  was  soon  followed  by  totauuH 
and  death." 

A  case  of  tetanus  has  also  been  reconled  by  Dobbelin  ('), 
which  cume  on  immetliat^ly  upon  the  extraction  of  a  tooth. 

As,  however,  tetanus  is  now  believed  to  be  due  to  bacterial 
infection,  these  cases  raijjht  have  beet)  more  appropriately  placed 
with  the  results  of  abscess;  und  D6bl>elin's  case  becomes  per- 
plexingt  unless,  indeed,  by  the  word  '*  immediately "  u  short 
interval  is  meant. 

Hysterical  attacks,  delirium,  and  even  temporary  insanity 
(Ks<iniRil)  have  been  traced  to  the  irritjition  caused  by  the 
eniption  of  the  wisdom-teeth ;  ami,  although  svich  cases  are 
extremelj*  rare,  the  authorities  by  whom  they  ai-e  quoted  are 
such  as  to  preclude  the  probability  of  the  observers  having 
been  deceived. 

Dr.  Tyler  Smith  believes  that  certain  cases  of  sympathetic 
pain  in  the  uterus,  and  even  of  actual  abortion,  have  been 
iirouglit  aWut  by  dental  irritation  ;  and  that  such  should  be 
the  case  is  hardly  more  remarkable  than  that  strangury  should 
be  caused  in  children  during  tirst  dentition. 

Mr.  Sercombe  ("  British  Journal  of  Dental  Science,"  vol.  iii., 
p.  221)  has  recorded  a  very  interesting  ctise  of  olmtinate 
leucorrhea,  and  uterine  pain,  cured  by  the  extraction  of  a 
tooth  ;  touching  the  tooth  with  a  probe,  and  \ts  subsequent 
extraction,  brouijht  on  moat  acute  paroxysms  of  uterine 
pain. 

Deafness  during  attacks  of  neiiralgia  has  been  elsewhere 
noticed  ;  and  limited  space  precludes  the  relation  of  more  coses 
of   functional  refiex  disorders,  though  many  more  interesting 


(1)  Patholc^  dcT  Zihue,  by  Profeswr  W«dl,  1870.  p.  363. 
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cxaniplcH  might  be  collected  from  the  pages  of  current  raedicft] 

literature. 

AjFectujjis  of  (he  Mu^citiar  St/stem. — N'arioiia  reflex  atfection* 
of  the  muscular  system  are  from  time  to  time  met  with  ;  thus, 
in  the  section  devoted  to  the  considenitiou  of  ueunilgia,  mention 
is  made  of  its  frei|uent  association  with  a  sense  of  lassitude,  and 
even  paralysib  of  the  arm  of  the  affected  side. 

In  the  case  of  Mr.  Salter's  {op.  nV.)  there  wjis  total  inability 
to  ntisc  the  arm,  or  gra-sp  with  the  liund,  winch  could  not  be 
luied  to  hold  a  fork  at  dinner,  or  for  dressing ;  there  was  con- 
tiuuous  pain  in  the  limb.  The  extraction  of  u  carious  impacted 
wisdom-tooth  gave  immediate  relief.  In  a  second  case,  likewise 
itccompanicd  by  constant  aching  pain  iu  the  arm  as  well  as  in 
.the  bide  of  the  ftice,  the  symptom  disappeared  within  a  few 
hours  of  the  extraction  of  the  wisdom-tooth. 

Spasmodic  closure  of  the  jaws  rcsultinj;  from  the  eruption 
of  the  wisdom-teeth  in  an  already  crowded  jaw  is,  in  a  slight 
degree,  of  very  frequent  occurrence ;  and  caaes  where  the 
Hxation  of  the  jaws  is  almost  complete  are  not  very  uncommon ; 
thus  Mr.  Hancock  relates  an  instance  of  severe  j»iviu  in  the  ear 
and  closure  of  the  jaws  being  cured  by  extraction  of  the  Hrst 
lower  molar. 

In  one  of  Mr.  Salter's  oases,  the  trismus,  of  four  months' 
duration,  jwussed  away  within  twenty-four  hours  of  the  extrac- 
tion of  the  second  molar,  which  was  removed  in  consetiuonco 
of  the  im[>o8sibility  of  reaching  the  wisdom-tooth.  The 
I>osterior  fang  of  the  second  molar  was  nnich  eroded  by  the 
preasure  of  the  wisdom-tooth. 

The  continued  application  of  steady  force  will  generally 
cause  the  muscles  to  yield  at  least  sufficiently  to  enable  an 
examination  of  the  mouth  to  be  made  ;  and  even  in  the  event 
of  considerable  inflammation  and  tilceration  having  taken  place, 
the  dithcidty  iu  opening  the  mouth  is  still  generally  in  great 
pftrt  due  to  muscular  spasm,  and  will  be  found  to  yield  to 
prolonged  traction  on  the  administration  of  an  antesthetic. 

Amongst  the  most  interesting  examjilea  of  disonlered  mus- 
cular action  is  one  related  by  Mr.  Hancock  in  the  *'Lancet"(') ; 
the  patient,  a  young  womau,  had  auf!ereil  for  upwards  of  six 


(I)  Lancet.  Jannary  22,  1859.     Trnas.  Odont.  Soc.,  1869. 
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itoouths  from  apaBrnwlio  wry-neck,  aiid  hnd  submtttotl,  tfitbnut 
iivtiil,  to  the  nsafll  treatment  of  contiter-lrritfliite  oiid  ?rinnm 
intertiul  retnedieB.  No  eviileuce  of  any  diseAflod  coniiir'-n 
JwJiig  ftmuri,  Mr.  Hancock  udvisei'i  the  ivrHfJvni  of  n  stninji  aa^i 
u  carigiis  tooth  on  that  side  of  the  uicmth,  tLetu!  beuig  ikoaJj" 
iliscovernbJe  soiu'cea  of  irritatiuu  ;  uftei'  a  few  days  ^9  «* 
entirely  cured  of  the  wi-y-iieek.  In  tliia  c»we  tbo  tMtb  ittd 
i^iiuaed  nu  pain  to  the  {.liUkuit  It  Ik  noted  L»y  l>r  Anstic^  in 
\m  receipt  work,  that  thoKe  pconliar  spos^miKlic  aflbutianx  uiv 
not  frcijneutly  directly  iiaaociatod  with  trif^uminal  uiMirnhjia, 
but  that  tjjey  ure  met  with  only  in  highly  nenndgie  familiw- 

Dr.  Ormond  has  iiko  placed  n^tou  i-ecoitl  {*)  a  case  0/  i|»8iu 
of  the  KternoTuastoid,  which  ivaa  appitrently  due  to  tb**  imtation 
set  lip  by  diseased  teeth  ;  after  their  removal  the  e{*a5Hia  entirely 
ceased. 

Au  nnnsuid  form  of  spoam,  which  for  want  of  a  mure  &^»- 
priivtp  ])luce  may  he  intrmluced  liere,  hua  been  nicl  witli  K' 
the  writer.  The  piitient  wiia  hiiffuring  from  difficult  orupU«i 
of  ti  wirtd^im-tooth.  witii  iuuL*h  awt^lliny  and  uloeratiaa  uf  tb* 
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[in^phthalmoa  (spasm  of  the  rauHcle  of  Miiller)  lie  «!»«  ailniits 
AS  lieiug  caused  in  the  same  way,  but  he  doubts  the  occurrence 
*yf  paralytic  affections  of  the  muscles  of  the  eye  or  of  the  Hd», 
partly  on  the  gn)uml  of  physiological  difficulties  in  the  way 
of  conceiving  a  rellex  paralysis,  and  partly  from  the  want  of 
conclutiivc  ol)sen*ed  cases.  Cases  of  ptosis,  suppose«l  to  arise 
from  diseased  teeth,  have  often  been  recorded,  but  they  are 
usually  of  an  inconclusive  nature,  such  as  that  recorded  by 
Mr.  Main  Nicol,  etc.  (Trans.  Odont.  Soc,  1)S95). 

Some  diflference  of  opinion,  as  will  have  already  been  gathered, 
exists  upon  these  points  :  thus  Mr.  Power  attributes  to  the  teeth 
u  very  large  and  varied  influence  upon  ocular  ufTections,  whilst 
Mr,  Job  Collins  diabeliuvcB,  luul  giveH  grounds  for  his  disbelief, 
in  nil  hut  reflex  murtculiir  spasm. 

Mr.  Hancock  gives  a  wise  of  strabismus  of  three  years'  and 
of  ptosis  of  two  weeks'  duration,  which  were  found  to  depend 
on  carious  upper  molars,  and  were  cured  by  their  removal ;  the 
I>atient  was  an  adult.  And  Fox,  in  his  "  Dental  Surgery," 
relates  a  case  of  excessively  severe  neuralgia,  in  which  only 
tluids  could  be  taken  becauNe  any  tooth  upon  the  teeth  brought 
on  a  paroxysm.  Profuse  salivation  and  ])tosis  were  prcaiiUt, 
and  the  ptosis  disappeared  after  the  extraction  of  a  carious 
upper  molar,  though  the  case  was  not  cured  till  after  the 
extraction  of  all  the  remaining  teeth,  the  roots  of  which  were 
nil  nflfeeted  by  exostosis. 

Oue  of  the  most  common  forms  of  reflex  disturbance  of  the 
juuHcles  of  the  eye,  which  has  been  attributed  to  diseased  teeth, 
is  a  partial  paralysis. 

Thus  Mr.  Power  enumerates  paresis  of  the  ciliary  muscle 
bringing  altout  want  of  accommodation,  paresis  of  the  iris 
etiusiug  a  dilated  and  motionless  pupil  (mydriasis) ;  paresis  of 
4jue  or  other  of  the  ocular  niuscles  leading  to  squints,  or  paresis 
of  the  orbicularis,  iu  which  case  the  eye  is  widely  open 
(lugophthalmos)  or  of  the  levator  palpebne  (ptosis). 

Mr.  Sewill  (Trans.  Odont.  Soc,  1S83),  in  conjunction  with 
Dr.  Ferrier,  records  a  case  of  neuralgia*  local  hypenesthesia, 
and  muscular  spasm  of  the  right  side  of  the  face.  The  spasm 
of  the  ()rbicidaris  was  so  great  that  the  right  eye  could  only 
be  opened  by  great  eti'ort,  and  the  lens  was  nearly  opiupie, 
r>r.   Ferrier  was  inclined  to  attribute  all  his  symptoms,  even 
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iW  tttaniec  to  the  nc^eeCed  stata  of  liii  teecli,  ud  Mr.  SemR 
fomwl  numenraa  roou  much  iiUUifri,  a  Tulcaaite  plate  maclii 
caeravted  witii  tartar  which  bad  not  been  reoMrred  Pm  Tears,, 

aud  an  enonnotu  tua«s  of  tartar  in  the  k>ver  jav. 

Alter  extraction  of  the  apper  teeth  and  treatment  of  the 
Unrcr,  the  neuralgia  and  the  rotiflcular  spasm  disappeared^  bat 
tlMve  waa  no  improremeut  in  the  state  of  the  eye — indeed 
then  hardly  oouM  Ije. 

A  somewhat  unusual  form  of  disturfaanee  has  been  pi 
upon  record  by  Mr.  Hutchinson  (Trans.  Odont.  Soc.,  18^5). 
The  [tatiunt  ha«l  autfered  for  64>me  months  from  spasm  of  the 
loft  eyelid,  which  was  drawn  up  by  constant  contmction  of 
the  levator  palpebrw  to  such  an  extent  as  to  expuae  the 
white  of  the  eye  all  rouTid  the  iris.  Four  carious  molara  were 
extractefl,  which  cured  a  neiunlgia  but  did  not  relieve  the 
Ingophthalmoe. 

For  a  year  things  remained  thus,  and  then  Mr.  Hutchinson 
removed  a  lar^  amalgam  filling,  beneath  which  was  found 
11  minute  pulp  exposure.  The  tooth  wa«  extracted,  and  the 
patient's  appearance  ut  once  began  to  improve ;  at  the  end 
of  six  months  no  ciisuul  observer  would  have  noticed  any 
difference  between  the  two  eyes.  '*Tlius  in  this  case  refiex 
irritation  of  the  third  nerve  had  been  caused  by  irritation 
of  B  branch  of  the  fifth,  and  this  in  the  absence  of  any 
symptoms  referable  to  the  tooth." 

Although  recent  writers,  notably  Mr.  Job  Collins,  have 
(brown  doubt  ujwn  tlie  cuusjation  of  other  reflex  disturbances 
nf  fi^nction,  and  hiive  iK^iut^d  out  Uiat  with  the  use  of  the 
rtphthalmoacope  and  more  rigid  and  close  recording  of  cases, 
these  cases  of  supposed  reflex  disttirhance  have  not  increased^ 
but  (in  the  contrary  have  gp'oatly  diminished,  and  that  many 
of  the  recorded  ctwea  date  back  to  periods  l>efore  the  genenil 
vise  of  the  ophthnlmoscopo.  yet  no  account  of  the  subject 
would  be  com[)lute  without  a  reference  to  them,  even  in  somi 
detail,  ait  the  (jueHtion  is  by  no  iiieauH  settled. 

It  ia  KUpix)sod  that  the  nutritive  functions  do  not  alwnya 
escupo  participation  in  the  flisturbance  set  up  in  neural^a  of 
the  fifth  nerve,  wliioh  is  probably  trauamittcd  through  the 
inediiun  of  the  ganglia  in  couuectioii  with  it  ;  the  frequent 
'M-'currcnce  of  an  excessive  outpour  of  salivu,  or  of  tear«,  1ms 
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been  already  noted*  but  to  these  may  be  added  some  yet  more 
curious  niauifeatationii  of  the  disease. 

The  late  Mr.  Hiltou  {^)  bad  several  times  remarke<l  a  tongue 
furred  on  one  side  only,  to  bo  tiependcnt  on  structural  or  func- 
tional disorders  of  the  fifth  nerve.  In  the  6rst  case  related, 
the  disease  was  txibercle  affecting  the  j^serian  ganglion  ;  in 
the  other,  the  unilateral  furred  tongue  seemed  to  depend  on  the 
presence  of  carious  up^tei'  molars,  seeing  that  the  peculiarity  in 
each  instance  disappeared  shortly  after  the  extraction  of  the 
teeth.  Mr.  HiUun  remarks  that  these  phenomena,  of  the 
existence  of  which  he  is  satisfied,  Ktmld  be  more  easily 
explicable  if  dependent  on  cariuus  lower  teeth,  seeiug  that 
the  tongue  derives  its  ucn'e-supply  fmnj  the  third  or  inferior 
maxillary  rlivision  of  the  fifth  nerve  ;  nevertheless,  the  vjiried 
seats  of  neuralgic  pains  show  how  closely  the  whole  nerve  is 
connected,  and  how  easily  irritation  is  transmitted  from  one 
part  of  its  course  to  another,  A  curious  instance  of  disonicred 
nutrition,  due  to  the  same  cause,  is  given  in  this  lecture,  in 
which  the  hair  covering  one  temple  became  perfectly  white  in 
a  patient  suffering  from  dent>il  neuralgia.  Tn  the  person  of 
the  late  Dr.  Addison,  this  reflex  disturbance  of  the  nutritive 
function  w;l3  believed  to  have  gone  so  far  as  to  cause  an 
offensive  punilent  discharge  from  one  ear,  proceeding  from  a 
slight  ulceration  in  the  auditory  canal. 

This  condition  of  things  was  entirely  and  speedily  remedied 
by  the  extraction  of  a  carioiu  lower  molar. 

Rumbling  sounds  or  neuralgic  pains  in  the  ears  may  be 
caused  by  diseased  teeth.  Harvey  saw  an  instance  of  severe 
pain  an<l  offensive  discharge  from  the  outer  ear  proceeding 
fipom  the  presence  of  a  carious  wisdom-tof>th, 

A  very  large  number  of  well-authenticated  cases  have  been 
recorded,  in  which  not  ouly  functional,  but  organic  disease 
of  the  eye  has  been  attributed  to  the  presence  of  diseased 
teeth. 

In  tlie  opinion  of  V.  Stcllwag,  the  irritAtioi»  is  transmitted 
through  the  ciliary  ganglion,  and  by  inducing  hypenemia  and 
hypenesthesia,  may  lay  the  foundation  of  serious  organic 
mischief. 


(')  LcctoreA  delirered  at  :he  Royal  College  of  Surgeons.    lancet,  18AI. 
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Mention  has  already  been  made  of  oongeation  of  the  conjanc- 
tiva  caused  bv  irritation  of  the  fifth  neire,  and  if  this  trritatioD 
Tie  kept  up  for  some  time,  a  condition  of  chronic  inflammation 
may  result. 

The  most  complete  account  of  the  relation  between  dental 
lesions  and  diseases  of  the  eye  is  to  be  found  in  a  paper  br 
Mr.  Power  (Trans.  Odont.  Soc.,  1883),  in  which  there  are  many 
suggestions  as  to  the  probable  mode  of  causation  ;  thus  it  is  laid 
down  as  well  known  that  injuries  affecting  the  branches  of  the 
first  division  of  the  fifth  pair  are  prone  to  affect  the  eye  of  the 
same  side,  and  there  are  good  reasons  for  believing  that  affec- 
tions of  other  branches  of  the  fifth  pair  mar  be  the  cause  of 
ophthalmic  troubles. 

After  mentioning  that  wounds  of  the  supra-orbital  nerve  are 
occasionally  followed  by  amaurosis,  he  quotes  later  on  in  the 
paper  the  experiments  of  Von  Hippel  and  Grunhagen,  who 
found  that  compression  of  the  aorta  caused  increased  intra- 
ocular pressure,  and  if  now  the  fifth  nerve  were  stimulated 
the  pressure  was  greatly  augmented,  and  well-marked  pulsations 
were  ol)ser>*ed.  Whatever  the  exact  chain  of  events  may  bo, 
it  is  sufficient  for  our  purp>ose  to  note  that  stimulation  of  the 
fifth  is  thought  capable  of  disturbing*  the  tension  of  the  eye- 
l)all.  If  this  were  proven,  it  ceases  to  be  wonderful  that  dental 
irritation^should  V>e  able  to  disturb  the  eye. 

Mr.  Coleman  (Trans.  Odont.  Soc.,  1875),  recorded  a  case 
of  temporary  loss  of  sight  in  one  eye  following  upon  the 
pivoting  of  a  tooth.  Mr.  Lawson,  who  saw  the  patient,  did 
not  think  that  it  was  due  to  this  cause,  attributing  it  to 
constitutional  causes  ;  but  the  patient  herself  was  exceedingly 
positive  u|>on  the  point,  having  noticed  the  exact  coincidence 
of  thu  dates,  and  Mr.  Coleman  shared  her  convictions  fully. 

It  is  to  be  noted,  however,  that  Mr.  Lawson  found  the  eye 
to  he  suft'ering  from  iritis,  so  that  this  case  proves  nothing. 

Somewliat  sudden  amaurosis  has  in  a  good  many  cases  been 
apparently  due  to  dental  irritation,  as  is  illustrated  by  the 
following    case,   now  almost    classical,   related    by   Professor 

CtUexowski  :    "  F.  P ,  thirty  years  of  age,  possessing  a 

good  constitution  and  enjoying  good  health,  with  the  exception 
of  pains  in  the  head  and  limbs,  which  never  lasted  long, 
suddenly  experienced  in  the  autumn  of  1825  a  violent  pain. 
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shooting  from  the  left  temple  to  the  eye  and  the  side  of  the 
fiioe.  He  ascribed  it  to  cold.  This  pain  lasted  several  days, 
then  lessened  and  reappoared  from  time  to  time,  without  being 
surticiently  severe  to  induce  the  ]>atient  to  seek  aiedicnl  aid. 
lu  about  two  mouths  it  suddenlv  iucreosed  in  intensity, — 
occupying  the  eye  particularly, — with  a  feeling  aa  if  it  would 
piiss  out  of  the  orbit,  F.  V — —  now  discovered  that  ho  was 
blind  with  timt  eye,  and  applied  to  a  neighbourinji!:  physician, 
whose  treatment,  although  continued  for  two  months,  did  no 
good.  The  pain,  however,  wns  no  longer  continual :  it  assumed 
a  somewhat  periodical  character,  leaviuir  the  patient  easy  for 
some  hom*8  of  the  day.  At  the  end  of  tiie  following  six  months 
the  pain  iucreosetl,  the  cheek  swelled,  some  8i>oonfuls  of  bloody 
matter  were  discharged  by  a  sjioutancous  opening  in  the  lower 
eye-lid,  after  which  the  swelling  subsided  and  the  pains  nearly 
disappeared,  althmigh  the  blindness  remained  complete.  The 
discharge  was  renewed  from  time  ti»  time  during  the  following 
six  mouths,  and  there  won  no  great  Buttering.  But  in  the 
autumn  and  winter  (1826)  the  pain,  particularly  in  the  eye, 

became  so  violent,  that  V.  V came  to  Wilna  in  the  beginning 

of  1827,  dotermineil  to  have  the  organ  extirpated,  if  no  other 
remedy  could  be  foimd.  Professor  Galezowski  found  the  left 
eye  totally  insensible  to  light,,  with  the  pupil  dilated,  and  no 
other  visible  alteration.  The  pain,  not  then  so  severe,  consisted 
in  violent  occasional  pricking  and  darting  sensations  in  the  left 
temple  and  partis  round  tlie  eye.  There  was  discharge  from  the 
lower  eyelid.  The  first  molar  tootli  of  the  lefl;  side  was  carious. 
It  had  not  caused  much  nnea-siness,  and  the  toothache,  when 
it  existed,  had  not  coincided  with  the  pains  in  the  temple  ami 
eye.  The  Professor  determined  on  removing  the  tfwth,  ami 
having  done  bo,  was  surprised  to  see  a  small  foieign  bo<ly  at  the 
exti-emity  of  the  fang.  When  drawn  out,  it  proved  to  be  n 
small  splinter  of  wood,  about  three  lines  in  length,  whicli  had 
traversed  the  centre  of  the  tooth,  and  hod  prolwibly  been 
introduced  in  picking  the  teeth.  A  prol)e  was  passed  from 
the  socket  into  the  antrum,  from  whicli  ii  few  drops  of  thin 
purulent  fluid  escaped.  The  |«ihi  ceased  almost  entirely,  and 
on  the  same  evening  the  eye  was  sensible  to  light.  Vision 
gradually  improved,  so  that  on  the  ninth  day  the  patient  could 
.see  as  well  with  the  left  eye  oa  with  the  right,  after  a  blindness 
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*)f  thirteen  months.  On  the  eleventh  day  he  left  Wilna  to 
return  to  his  family." 

As  Mr.  Jolj  Collins  points  out,  the  discharge  from  the  inner 
canthus  poiutJi  to  the  direct  extension  of  inflammation  up- 
wards, and  renders  it  far  more  probable  that  this  was  u 
case  of  blindness  from  that  cause,  and  not  from  any  reHex 
disturbance. 

Numerous  other  cases  might  be  quoted,  but  the  foUnwiDg 
will  suffice  to  give  an  idea  of  their  geucnvl  character. 

A  patient  of  Mr.  Hancock's  (toe.  cit.)  became  suddenly  blind  ; 
when  examined  the  pupils  were  seen  to  be  fixed  and  dilated  : 
the  entire  absence  of  premonitory  symptoms  and  of  structural 
lesions  having  led  tu  the  conclusion  that  the  disease  was  of 
reflex  origin,  the  mouth  was  examined,  and  great  crowdiug  of 
the  teeth  discovered.  Six  teeth  were  removed,  and  on  the 
ftiine  eveuiug  the  patieui,  having  lieen  totally  blind  for 
upwards  of  a  month,  was  able  to  distinj^uish  light  from 
darkness,  an<l  in  the  course  of  a  week  was  entirely  cured ;  no 
other  treatment,  save  two  doses  of  aperient  medicine,  having 
been  ix'sorted  to. 

A  similar  condition  of  functional  amaurosis  has  been  knuwu 
to  follow  the  extraction  of  a  tooth,  ttie  efliect  speedily 
passing  off  under  the  influence  of  sedative  applications  to 
the  socket. 

In  a  second  case  of  amuuroyiB,  of  eight  months'  duration, 
with  entire  fixity  of  the  pupil,  and  inability  to  distinguish  light 
from  darkness,  a  carious  second  upper  molar  tooth  was  found. 
After  the  extraction  of  the  tooth,  the  sight  gradually  improved, 
and  was  entirely  restored  iti  a  few  days. 

It  is  the  opinion  of  Mr.  Hancock  that  a  pundy  functioual 
disorder  uf  the  eye  may,  if  allowed  to  continue  unchecked,  lead 
to  a  permanent  structural  lesion.  Such  iittiicks  differ  from  the 
advent  of  true  anmurosis  in  their  sudden  access,  in  not  having 
been  ]*rcceded  l^y  dimness  of  vision,  muscte  volitantes,  flashes 
uf  light,  pain,  and  the  like  symptoms.  Kutire  absence  of  locul 
pain  in  the  teeth  seems  to  be  the  rule,  luid  not  the  exception  ; 
indeed,  it  nften  seems  as  though  niatiifcKtatiuns  of  local  pain 
Ato(.>d,  in  some  measure,  in  a  complemeutary  rehition  to  one 
another,  so  frequently  is  the  disiipj»earunco  in  the  one  place 
coincident  with  the  access  in  the  other. 
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Trirthik(^)  found  that  extreme  photophobia,  pain  in  the 
►ye,  (iiiunewa  of  sight,  aud  contraction  with  immobility  of  th*? 
le  jHitiil,  were  dependent  on  a  splinter  of  tooth  stuck  in  the 
ipper  juw,  but  he  dues  not  mention  where  it  was. 

HnjrC)  niso  met  with  an  inatance  of  photophobia  and  pain 

in   the  eye,   together  with  severe  darting  painH  in  the  face, 

hich  were  provoked  by  tapping  ur  touching  au  incisor  tooth. 

>n    the   removal   of  the  tooth  these  aymptoms  disiippeiired  ; 

It  the  root  wa-s  found  an  idiscesa. 

Sir  Thomas  Watson  ("Lectures  on  Physic,"  -ith  edition), 
iCDtious   a  case   in    wiiich   blindness,   confined   to   one   eye, 

mrreil  three  or  four  times,  always  being  cured  by  the 
^traction  uf  carious  teeth. 

Mr.  Salter  has  scon  an  instance  of  change  in  the  colour  of 
iris  dependent  apparently  on  prolonged  neuralgia  ;  no  other 
kutritional  change  had  uccurreil. 

De  Witt  found  vision  to  return  in  an  eye  which  had  been 
rtotfdly  blind  for  twelve  years,  after  the  removal  of  au  amalgam 
riilling,  benoatli  which  was  pent  up  some  dccompoHing  pua. 
[Pain  returned  at  tho  place,  and  coiucidently  the  sight  again 
deteriorated  ;  but  after  the  extraction  of  the  tooth  the  blindness 
wholly  diiuippeiired,  though  the  patient  could  not  distinguish 
what  very  small  objects  were. 

Another  patient  suirered  for  fourteen  years  from  congestion 
and  lachrj'miUion  from  one  eye,  and  photophobia,  these 
symptoms  lK?ing  aggravated  by  unsuitable  diet  ;  the  symptoms 
began  to  amend  and  soon  disappeared  after  the  extraction  of  a 
carious  tooth. 

A  patient  under  the  care  of  Mr.  Salter  and  Dr.  Hyde  SiUter 
suDered  from  dinuie^s  of  vision  and  aching  pain  in  the  eye, 
and  likewise  from  facial  paralysis,  which  rapidly  became 
crtmplcte. 

This  latter  wus  clearly  due  to  the  portio  dura  being  in- 
volved in  plastic  inflammatory*  products  in  tlie  parotid  region, 
duK  to  a  carious  upper  wisilom-tooth  ;  the  eye  affection  may, 
more  probably,  have  l*een  reflex,  as  it  recxirred  afterwards 
when  a  lnwor  tooth  was  in  fnult,  and  wixs  accom)»anied  by 
pftinful  paralysis  of  the  ann,  which  was  unquestiomibly  reHex. 


0)  Wecll.      Piittu.|oKi<> 'i^r  '/.vlXiw,  p.  35A. 
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Amaurosia  may  also  be  produced  by  carious  teeth  in  a 
more  direct  mnimer;  iiumely,  by  displacemont  of  the  ball  of 
the  eye  by  accumulation  of  pus ;  biit  these  citscs  inuy  be 
more  appropriately  uietitioned  in  connection  witli  diseases  of 
the  iintrum. 

One  case  of  exophthalmos  has  been  recorded  (Mr.  Power, 
foe.  cit.)f  which  api>cara  to  have  had  a  dental  origin  ;  there 
was  much  pain,  the  eye  was  red,  the  tension  •\-  1,  and  there 
wua  marked  exophthalmos.  The  comeii  was  iinzy,  the  retin:i 
injected,  and  a  few  hifniorrha'jic  spots  near  the  macula  ;  heart. 
luniKHit,  and  lU'ine  normal.  Ten  days  Inter  acute  cbemosis 
supervened,  with  much  periorbital  pain ;  and  two  carious 
teeth  and  a  stump  were  removed,  \s'\i\\  the  result  that  in 
three  days  there  was  marked  improvemetit,  the  chcmosis 
had  disappeared,  hs  had  also  the  injection  of  the  conjuuctivn 
and  the  exophthalnuw.  Possibly  the  explanation  of  such 
a  case  as  this  may  be  found  to  be  in  an  inhibitor}'  action 
Tipon  the  vaso-motor  system,  set  up  by  the  irritation  of 
the  fifth  nerve,  leading  to  an  engorgement  oi  all  the  part^ 
supplied. 

Occasionally  cases  tvcur  of  a  very  puzzling  nature :  thus 
ruLoiitly  a  jiationt  has  been  seen  by  several  opthalniie  and 
dental  surgeons,  who  had  ahiKiat  lost  the  sight  of  one  eye — 
there  was  some  retinitis  and  great  protrusion  of  the  eyeball, 
but  no  suppumtion  occurred,  and  the  mischief  quieted  down 
without  any  certainty  aa  to  the  diagnosis  being  attained.  One 
or  two  carious  teeth  were  removed,  but  the  patient  hud  few 
teeth,  some  apparently  never  having  been  out,  and  those  that 
were  present  were  exceedingly  im|>erfoct,  sttmted  teeth,  with 
soft  brown  eunnud,  80  tiiat  it  !»  ]u)8sib1e  that  she  may  have 
buried  teeth  in  some  wholly  abnormal  |»osition. 

Mr.  Power  thinks  that  it  is  not  at  nil  improbable  that  dental 
disease  may  bo  the  starting-point  of  glaucoma,  seeing  that 
experiment  has  showti  that  irritation  of  the  Hfth  nerve  can 
alter  the  vascidar  tension  of  the  eye-bull,  and  that  disturbance 
of  tension  is  the  first  and  most  conspicuous  phenomenon  in 
glaucoma,  of  which  disease  pain  in  some  of  the  branches  of 
the  fifth  nerve  is  a  very  frequent  precursor :  on  the  other 
hand.  Priestly  Smith  has  investigated  the  tension  in  a  large 
number  of  cases  of  toothache  in  young  persona  at  the  dental 
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hospital,  without  finding  any  really  definite  alteration  of 
tension. 

Mr.  Power  sums  up  "  that  in  all  cases  of  threatening 
glaucoma,  especially  when  this  is  associated  with  ciliary 
neurosis  and  obscure  pain  in  the  temples  and  maxillary  orbital 
regions  :  in  all  cases  of  mydriasis  and  probably  of  myosis, 
originating  without  apparent  causes  :  in  all  cases  of  sudden 
paralysis  of  either  of  the  orbital  muscles,  or  of  loss  of  sensation 
in  the  absence  of  cerebral  symptoms  :  in  all  cases  of  phlyctenular 
disease  of  the  coujunctiva :  in  all  cases  of  ulcers  of  the  coi-nea 
resisting  ordinary  treatment :  in  all  cases  of  sudden  failure 
of  the  accommodation,  especially  in  young  children :  and 
finally  in  all  cases  of  exophthalmos,  the  condition  of  the  teeth 
should  at  least  be  examined,  and  if  faulty  conditions  present 
themselves,  those  should  be  at  once  rectified,  and  then  one  at 
least  of  the  possible  caiises  of  each  of  these  diseases  will  be 
removed." 

In  my  own  person  I  have  experienced  a  severe  supra-orbital 
neuralgia,  accompanied  with  a  visual  disturbance  like  the 
quivering  which  one  observes  when  looking  over  strongly- 
heated  ground ;  this  condition  was  coincident  with  great 
tenderness  of  some  upper  stumps,  and  ceased  almost  immediately 
with  their  extraction. 


■B-t^ 


FRACTURE   OF  TEETH. 

When  the  loss  of  substauce  is  trifling  iu  amount  and  does 
not  materially  interfere  with  the  personal  appearance  of  the 
patient,  nothing  further  than  the  removal  of  any  sharp  or 
projecting  edge,  by  the  use  of  a  conind\im  wheel  or  atrip  of 
atone,  need  be  attempted.  But  should  the  fracture  extend 
into  or  even  within  a  very  short  distance  of  the  pulp-cavity, 
a  more  decided  course  of  treatment  will  be  called  for.  The 
nature  of  that  treatment  will  be  determined  by  the  direction 
which  the  fracture  has  taken,  by  the  amount  of  injury  the 
root  of  the  tooth  sustained  at  the  time  the  injui-y  was  inflicted, 
and  by  the  age  of  the  patient. 

The  incisoi-s,  from  their  position,  are  more  frequently 
fractured  than  the  bicuspid  or  molar  teeth.  The  latter  are 
not,  however,  exem])t  from  accident.  AVhen  the  jaws  are 
violently  driven  together  by  a  blow  or  a  fall,  a  back  tooth 
may  give  way.  A  cusp  may  break  off,  or  the  fracture  may 
extend  through  the  pulp-cavity,  and  detach  one  or  other  of 
the  roots,  witii  its  corresponding  portion  of  crown.  I  have 
seen  in  a  bicuspid  tooth  the  fissure  extend  from  the  crown 
through  a  greater  portion  of  the  root. 

Molar  teeth  may  thus  occasionally  be  broken  by  a  blow 
without  the  integuments  being  cut,  their  fracture  being  due, 
not  to  the  direct  force,  but  to  the  impact  of  the  teeth  of  the 
opposite  jaw. 

The  fracture  so  caused  may  nin  through  the  pulp-cavity, 
and  yet  tlie  fragments  remain  in  such  exact  apposition  that 
even  on  cai'eful  examination  it  may  escape  observation. 

A  medical  man,  happening  to  be  leaning  forward  iu  his 
caiTiage  at  the  moment  when  it  was  suddenly  pulled  iij>, 
pitched  upon  his  head  and  was  stunned ;  for  upwards  of  a 
year  he  suffered  from  occasional  neuralgic  pains,  which  were 
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3b]limftte]y  found  to  be  due  to  a  Bound  upper  molur  wliich 
biad  been  split  right  throiigl»,  the  palatine  being  separated 
tTom  the  buccal  roots.  The  i)iil|>-had  remained  alive,  and  the 
fracture  was  long  overlooked,  it  liaving  followed  the  natural 
BsHiires  of  the  crown,  and  no  diaplacement  havin;j;  taken 
I  dace. 

I     The  force  emplu^'eil  in  maKtieation  is  sometimes  suHicicnt  to 

Bplit  n  tf)oth,  and  in  one  instance  which  came  under  my  notice 

the  liiciiHpid  was  fractured  across  the  upper  third  of  its  root  by 

luting  suddenly  upon  a  fish-hone.     Although   the  tooth  was 

TAther  loose,  luid  the  patient  was  positive  he  had  broken  it, 

it  was  tolerably  free  from  pain,  and  so  was  left  for  a  time,  its  I 

«loubte<l  the  possiliility  of  its  bein^  fractured  so  hi^h  up  by 

sucli  a  cause.    However,  it  became  bo  loose  that  after  the  lajwc 

of  three  weeks  it  liad  to  be  removed.    On  microscopic  examiniu 

tion,   no   si^jna  either  of  absorption   or  of  deposition  on  the 

fractured  surface  were  seen. 

And  it  will  sometimes  happen  that  a  touth  is  fractured 
without  the  patient  having  been  aware  of  any  blow  or  shock, 
and  this  should  1>e  tx>rne  in  mind  when  a  tooth  is  found  im- 
aceoxmtably  loose  and  tender:  it  is  often  possible,  when  moving 
nuch  a  tootli  between  the  fingers,  to  feel  that  it  is  moving  upon 
an  unduly  short  implanted  portion. 

It  may  be  stated  generally,  that  when  the  fnicturc  extends 
through  t!»e  pulp-cavity  in  the  directiim  of  the  length  of  tlic 
tooth,  the  root  will  have  l»eeu  injured,  and  should  in  most 
oises  be  extracted ;  and  the  rule  will  be  almost  absolute  when 
the  puljM-'ftvity  of  a  tooth,  the  root  of  which  is  incomplete,  has 
l>cen  oi>ened,  whatever  may  )«  the  direction  or  the  e.xtent  of 
the  frjicture.  If,  on  the  other  hand,  the  crown  of  a  tooth  be 
'  broken  off  tninsversely  external  to  the  edge  of  the  gum,  there 
is  A  fair  chance  of  preserving  the  imyilanted  portion,  luid  of 
rendering  it  subservient  to  the  support  of  a  new  crown  by  the 
operation  of  pivoting,  should  such  a  course  a]ipear  deaimble. 

It  is,  however,  only  in  teetii  with  single  root«  thiit  the 
operation  can  be  performed  with  uniform  success.  Even  in  the 
bicuspids  of  the  upper  jaw,  and  more  esi>eeially  in  the  first 
bicuspid,  the  application  of  a  pivot  is  not  always  feasihle.  The 
mot«  of  these  teeth  are  not  only  siibject  to  groat  latcnd  com- 
pressjon,  but  also  to  actujd  division   into  two  or  into  three 
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distinct  fangs.  In  either  case  the  drill,  in  preparinn;  a  hole  fbr 
the  roception  of  w  pivot,  nmy  pfias  thmugh  the  tootli  into  tht* 
socket,  or  no  individual  root  may  l)e  of  size  luioi^uate  for  the 
inaertiou  of  a  pivot-pin  :  such  cases  may  Ihi  ti*eat€«i  hy  the 
application  of  one  or  other  of  the  forms  of  gold  crowns,  if  such 
a  course  seems  prefenible  t<>  the  cxtnictiou  of  the  root. 

But  in  young  persons  the  gap  will  generally  fill  up.  If,  for 
instance,  a  lateral  incisor  he  broken  tift'  at  or  l»efurc  the  age  of 
thirteen,  and  the  root  be  immediately  roniovcd,  the  canine  will 
come  forwnrd.  and  in  a  few  years  fill  up  the  space ;  or  if  the 
accident  occurs  at  a  later  period,  in  a  mouth  crowded  with 
teeth,  a  similar  result  would  follow  the  opci*ation.  A  like 
course  maj'  sometimes  be  pursued  in  a  young  patient  when, 
with  the  lateral  incisors  large,  a  small  central  tooth  is  injured. 
I'ivoted  teeth  may  last  twenty  yeans,  or  even  for  a  longer 
perioil,  but  such  dumbility  must  be  regarded  as  exceptional. 
From  seven  to  ten  years  would  be  an  average  period  which 
will  intervene  between  the  insertion  of  a  pivoted  and  the 
substitution  of  nu  artificial  tooth,  the  use  of  which  must,  for 
the  sake  of  appearance  and  articulation,  be  ever  afterwajxls 
continued.  If,  then,  the  space  occasioned  by  the  loss  of  a 
fractured  tooth  can  be  tilled  up  by  the  gradual  approximation 
of  the  contiguous  teeth  without  seriously  intcrferiug  with  the 
persona!  nppearance  of  the  jmtient,  it  will  be  better  to  remove 
the  root  of  the  injured  tooth. 

It  is  not  always  impossible  so  to  bind  together  the  frag- 
ments, when  the  fractui-e  has  run  down  through  the  rout, 
as  to  restore  the  twith  to  usefulness,  just  as  may  occasionally 
be  done  when  the  roots  have  separated  as  a  con^^equenco  of 
caries.  Screws  may  be  inserted  into  the  several  roots,  which 
are  then  united  by  being  imbedded  in  a  connnon  mass  of 
amulgiui},  or  an  arcliod  wire  with  its  ends  inibc<ldeii  in  each 
root,  and  then  fixed  by  ccuiciit,  may  be  employed  ;  or  a  gold 
band  may  even  encircle  the  tooth  outside.  But  whether  any 
of  these  operations  offer  a  reasonable  prospect  of  success  must 
be  decided  upon  the  indicutiona  of  the  individual  ease. 

The  occurrence  of  fracture  without  apjinrent  injury  has  led  to 
speculations  u|xjn  the  possibility  of  its  having  been  occasionetl 
by  force  from  within,  it  having  l>een  even  suggested  that  the 
evolution  of  gas  from  a  decomjjosed  pulp  might  have  done  it  ! 
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Another  and  more  reasonable  explauatinti,  whicb  has,  how- 
ver,  not  umch  to  cotrimeiid  it,  is  that  if  the  pulp  has  been 
onrerted  into  aecoiKtary  dentine,  this  is  unyielding,  and  a 
i«torting  force  coming  upon  the  tooth,  it  is  split,  i\s  it  were, 
y  A  wedse  from  witliin.  (->nly  a  very  small  ])ereentrt^e  of  split 
.'cCh,  however,  oontaiti  the  solid  mass  of  secondary  dentine 
otttulatod. 

The  union  of  a  fractured  root  within   the  socket,  mdikely 

it  mii^ht  seem,  docs  sometimes  occur. 

Sir  E.  Saunders  has  in  his  collection  an  incisor  which  shows 
;.he  marks  of  a  reunited  fracture  extending  across  the  root  near 

e  junction  of  its  terminal  and  middle  third,  A  description, 
Mith  a  Hvfure  of  this  tooth,  has  been  pnl>li3hed  (').  And  Dr. 
Belisario  has  met  with  a  case  in  which  reunion  has  apparently 

en  place.  Professor  Owen  has  descnVied  and  fij^retl  au 
instance  of  reunited  fracture  in  the  tusk  of  a  hippopotamus  {■). 
The  preparation  in  my  own  coHectiuu,  from  whicli  the  folluwing 
illustration  is  taken,  is  of  great  interest,  as  it  at  uuce  proves 
that  in  the  tusk  of  tlie  hippupotanuis,  at  all  events,  union  may 
bike  place  after  a  severely  comminuted  fracture,  with  consider- 
able displacement  of  the  fractureil  parts.  In  this  specimen — 
and,  I  believe,  in  the  two  preceding  examples — the  union  is 
effected  by  the  development  of  cementum.  These  facts  go  to 
khow  that  when  a  tooth  is  fractured  within  the  socket,  it 
ma^'t  under  favourable  circumstances,  be  reunited.  To  recog- 
nise and  bring  about  these  circumstances  may  in  individual 
cuiieB  be  ditticult,  but  the  knowledge  that  a  fracture  may 
be  united  should  lead  to  a  course  of  treatment  favourable  to 
its  occurrence  in  ciwes  where  fracture  of  the  root  of  a  tooth 
iH  suHpecteil. 

In  a  case  which  came  under  my  own  notice,  a  front  tooth 
vaa  broken  across  und  a  molar  tooth  loosened  by  a  severe  fall, 
in  a  patient  under  twenty  years  of  age.  The  latter  tooth  was 
Mlowed  to  remain,  in  the  chance  of  its  regaining  its  original 
Hrmness  of  implantation.  After  the  lajiee  of  many  mouths  the 
molar  tooth  was  still  a  little  loose,  and  now  and  then  becanie 
the  seat  of  pain.  The  dei^ree  of  looseness  appeared  to  vary : 
at  one  time  the  tooth  seemed  to  be  rapidly  recovering  its 
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usefiilneBs  ub  an  urgau  of  masticatiou,  at  another  it  appeared,  to 
be  gutting  from  bad  to  worse.  At  last  the  patient  detemiined 
to  submit  to  no  further  inconvenience,  and  the  tooth  wn* 
extracted.  The  nature  of  the  accident  was  then  for  the  finl 
time  i-ecognised.  The  root  of  the  tooth  had  been  fractiirwl 
transversely  some  distance  within  the  socket^  and  the  fniot  %ireJ 
surface  had  been  subsequently  coated  over  with  cemeti't^  noi. 
Tlie  production  of  new  tissue  upon  the  broken  stirface  maausi 
Ijc  regarded  as  a  reparative  effort,  and  had  the  tooth  bee*^  Ky 
any  meohanicHl  means  kept  for  a  time  in  a  state  uf  rest.     It  ia 


Fig.  ;!;i6.    (') 


probable  that  uu  union  of  the  fractured  surfaces  would  h**^ 

been  effected. 

The  dentinal  pulp  may,  however,  take  some  share  in  uuiC***- 
the  fragment  of  a  tooth  broken    within  the  socket.     lt»**  . 
Frofessor  Wcdl,  in  his  ^' Atlas  "  {op,  dt.},  tigures  two  reuni  *^*^ 
fragments  in  which  a  freah  development  of  dentine  took  pl»^^ 
indeed,  it  is  not  to  be  wondered  at  that  this  should  sometir"*^ 
luippeu,  fur  when  dibplucemeut  takes  place  dm"in^  the  devel*-^'\ 
mcnt  period,  a  very  oompleto  union  is  formed,  as  ia  exempli^  *^ 

(')  Shows  a  perfectly  united  fracture  in  the  tusk  of  o  hippopotamu*.     "^t** 
tooJh  hud  b«Q  broken  with  the  fiocket,  with  couKidemble  M*|mmtioii  nf      *"^S- 
fnit'tiin-il   ifurfaces.     The  union  hns  hceu  efl<>cted  I>y  ibo  uoTclopmenC- 
ceracntma. 
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ticconi|]nnytng  Hgiire  ;  aiid  it  18  no  imcommun  occurrence 

}r  the  [>ulp  to  resume  its  forni»ti\^c  fuucttoas  lung  after  thu 

iSHUtiuu  ut'  regular  calciticatiou. 

Aud  that  an  itijured  pulp  may  be  stimulated  into  undergoing 

<3ilcifio4iTinn  is  well  seeu  in  the  specimen  which  has  Itcen  Haired 

-on  pu^c  ;i6f<. 

In  the  Tninsactious  of  the  Otlontological  Society  (IH'Jti) 
Mr.  fcjtorer  Bennett  describes  and  figures  an  incisor  tootli  which 
Jiad  become  reunited  after  fracture  with  some  displacement  of 

Fro.  237.  {') 


[the  fraifmcnts.  Tlie  t<xith  was  driven  up  and  impactcfi  in  its 
new  position,  and  wns  ultimately  removed  because  it  was 
■causing  much  pain  (page  371). 

The  pulp  was  but  slightly  exposed,  and  the  union  took  place 
by  the  development  of  u  eemcntum-like  tissue  deposited,  not 
ut  the  outer  edges  of  the  ft-aeture,  but  <iuite  between  tlie 
fractui*e<I  surfaces — indeed,  in  the  central  axis  of  the  tooth. 

The  source  of  the  new  tissue  thus  becomes  a  question.  It 
is  jitat  possible  that  it  may  have  been  supplied  by  the  pulp, 
but  it  seenia  more  probable  that  it  was  derived  fn<ni  the 
ueriosteurn. 
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In  oonBeriuenco  of  a  blow  or  a  fall,  one  or  more  teeth  may  In* 
entirely  forced  fvom  their  sockets,  the  alveoli  in  sttme  cases 
receiving  cousiderabte  injtiry,  and  iu  otliers  little  or  none.  But 
viok'nce  which  fulls  Hhort  of  dishxiging  a  tooth  may  caiue  the 
deuth  of  the  jiulj),  and  thia  should  be  always  watched  for  after 
the  inriictiou  of  ii  blow  ;  or  it  may  merely  loosen  the  tooth, 
whiGli,  when  allowed  to  remain  at  I'est  for  a  time,  becomes 
tinnly  refixed. 

Occasionally,  where  great  violence  has  been  used — as,  for 
example,  in  machinery  accidents — larj^e  portions  of  ulveolua 
come  away  with  the  teeth ;  and  the  nx)ts  of  the  front  teeth 
have  been  known  to  be  driven  througli  the  tiotir  of  the  uose. 
In  one  cujse  an  incisor  was  supposed  to  have  been  knocked  ont> 
which  hml  really  been  driven  into  the  aiitnim,  where  it  made 
its  pn^sence  known  by  causing  an  empyema  of  that  cavity  after 
the  lapse  of  some  weeks. 

A  few  yciirs  ago  a  patient  presented  himself  asking  to  have 
a  lateral  incisor  pivoted,  he  havitig,  as  he  supposed,  broken 
it  olf  by  a  fall  when  hunting.  It  was  not,  however,  broken 
at  all,  but  bad  been  driven  right  home  like  a  nail  into  a 
board,  till  its  cuttmg  edge  was  a  little  below  the  margin 
of  the  gimi. 

The  patient  being  placet!  imder  an  anesthetic,  and  a  mlcanitc 
splint  being  ni  reiidiness,  the  tooth  was  grasped  with  force|» 
with  a  view  to  drawing  it  down.  It  required,  however,  far 
more  force  tluin  does  an  ordinary  extmction  to  stir  it  at  all, 
and  then  it  came  straight  out  ;  it  w»w  at  once  replaceii,  but 
appeared  to  have  no  bone  tn  front  of  its  root.  However,  after 
11  few  days  it  became  independent  of  the  splint,  and  iu  a  week 
was  less  tender   than   its   neighlwurs,   wbicU  had   l>cen  only 
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>iakeu.      Six   weeks    afterwards   its  edge,   which  had   been 

liipped,  wtu*  ground  smooth  with  a  conmdum-point,  and  it  waa 
Ijcii  OS  tinu  ns  anr  of  hia  teetli.  lu  this  qixaq  the  destruction 
f  the  original  socket  must  have  l)een  pretty  complete,  but  it 
»d  apjmreutlj  l»een  reformed;  tlic  tooth  is,  however,  now  loose. 
It  is  now  u  well-established  fiict,  not  oidv  that  a  tooth  which 
as  been  forcibly  loosened  in  its  socket  will,  if  allowed  t'> 
Tomain  at  rest,  become  firmly  refixed.  but  also  that  teeth  wliieh 
luive  been  removed  may,  on  being  retun»e<l,  even  after  an 
inter^'al  of  several  hours,  become  attache*!,  and  remain  firm 
Aud  useful  for  many  yeara.  A  patient  of  my  own  fell  upon  a 
vog-'Wheel,  and  knocked  out  the  central  inciKor  of  the  upper 
juw.  He  returned  the  tooth  to  its  socket  in  the  course  of  half- 
an-hour,  and,  according  to  his  own  st^itoment,  it  gnulually 
IfOcazue  firm,  and  remained  t*o  for  upwaixls  of  twelve  yeiire;  at 
the  exjiiration  of  that  time  it  became  loose  and  troublesomet 
and  was  evtracte<l.  When  the  »4ceidcnt  occurred,  the  tooth 
had  the  usual  length  of  root,  but  at  the  time  of  its  removal 
the  latter  part  bad  been  reduced  to  less  than  half  its  normal 
length  by  ulworption.  Many  similar  cases,  as  respects  the 
reunion  of  the  natural  connection  of  w^mpletely  dislocated 
teeth,  were  brought  forward  at  a  meeting  of  the  Odontological 
Society  held  in  ly5t^;  tmd  many  instmices  are  known  where 
pationta  having  liad  a  wrong  to<ith  extracted,  at  uncu  replaced 
it«  and  retained  it  for  several  years.  Hence,  when  a  tooth  haa 
been  dislodged,  it  should  at  t»nce  be  thoroughly  cleansetl,  and 
the  socket  cleared  of  all  coagula,  l>efore  its  replacement  ia 
attempted.  It  should  then  be  secured  in  its  place  by  ligatures, 
or,  what  is  much  better,  by  a  cap  of  gutta  i)ercha  adapted  to 
it  luid  the  neighbouring  teeth.  A  cap  of  gutta  percha  should 
also  always  be  placed  over  teeth  which  have  Iteen  looueued  by 
a  blow,  or  by  the  operation  of  torsion :  it  keejw  them  steady 
in  their  poaition,  and  protects  them  from  the  bite  of  the 
antagonistic  teeth. 

If  much  swelling  and  inflammation  of  the  gums  ensue,  this 
must  be  combated  by  leeching  or  free  incisions  through  the 
whole  thickness  of  the  giuus. 

Dr.  Uollins,  of  B<.«tou,  sent  the  writer  a  niicrophotogmph 
of  the  root  of  n  lower  molar  which  had  been  replunted  and 
worn  for  four  years ;   a  little  irregular  absorption  had  taken 
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place  near  the  end  of  the  root,  and  also  new  cementum  bad 
been  deposited  in  great  abundance.  Tlio  alteruation  of  these 
pi'oceases  iiidioated  loug  coiitiuxiaiice  of  the  irritation  which 
resulted  in  its  ultimate  removal. 

T!»e  tolerably  ready  union  of  a  freshly  cxtmcted  tooth  has 
been  made  available  in  a  few  regulation  cases :  Dr.  Beers,  of 
Montreal,  successfully  tran8j)08e<l  two  niisplaee<l  teeth  and 
Mr.  Sponce  Hate  aud  Mi',  i'oleman  have  both  transplanted 
teeth  fi'oui  one  mouth  to  another  for  regulation  purposes. 

Theiv  is  abundant  evidence  to  show  that  a  tooth  thus 
replaced  will  ac(piirea  inembmnous  connection  with  the  socket: 
thi»  is,  indeed,  exoniplified  by  the  operation  of  torsion,  by  the 
old  operation  of  transplantation  of  teeth  known  in  the  time  of 
John  Hunter,  aud  by  those  oases  in  which,  more  recently,  teeth 
have  been  cxtn\ctod,  the  diseased  periosteum  scraj^ed  off,  anri 
the  teeth  then  replaced. 

The  late  Mr.  Sercombe  placed  in  the  Museum  of  the  Odonto- 
logical  Society  a  pivotetl  tooth,  which  had  been  extracted  on 
account  of  pi-olouged  irritation  in  the  socket,  and  afterwards 
replaced.  It  became  tolerably  Hnn,  but  after  some  little  time 
liecame  so  loi^se  that  it  had  to  be  removed,  when  the  root  iiaa 
found  to  have  almost  disjippeared.  Such  seems  to  bo  a  not 
unusual  termination  of  cases  of  replantation. 

When  a  tooth  is  extractetl  it  carries  with  it  a  certain  amount 
of  adherent  periosteimi,  aud  of  course  there  is  living  protoplasm 
in  its  eaualicnli  and  lacunie :  this  is  ca])al)le  of  ready  reunion, 
as  is  well  exemplified  by  recent  successful  cases  of  bone  grafting 
operations. 

It  is  said  that  the  protoplasm  of  bone  will  retain  its  vitality 
for  several  hours,  and  that  this  is  the  case  with  cementum  is 
indicate<l  by  the  succeHB»  tem[)orary  at  all  events,  of  the  opera- 
tion of  extracting  teeth,  tilting  them  out  of  the  mouth,  and 
replanting  them. 

In  the  writej'*s  own  ])ractice,  an  incisor,  which  a  l»oy  hiul 
carried  all  day  in  his  jiocket,  was  successfully  replanted,  after 
a  thorough  scrub  with  carbolic  acid,  \  per  cent,  solution  :  in 
this  cjise  the  pulp-chamber  was  cleared  and  tilled  from  the 
Apical  fnmmon,  and  now,  after  tl»e  lapse  of  Hve  years,  the  tooth 
is  perfectly  Hrm. 

Aud  another  yet  more  remarkable  cose  occurred  a  few  years 
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a  boy,   whose  pareuts  were  on  the  continent,  knocked 
'tit  hta  loft  upper  cnniae  unti  lateral :  ho  was  not  brought  to 

seen  fur  tivc  ttiiyi^  uitil  then  heating  hail  taken  place  to  aucb 
extent  that  the  teeth  could  not  l)e  rotunied  to  their  own 

^kets.     But  the  mouth  waa  crowded,  and  the  sinalltT  lateiiil 
lid  go  home  into  the  socket  of  the  canine,  so  it  wjts  inserted 
^h«rc,  Aud  the  canine  left  out.     So  far  tliis  has  been  completely 
■uccessful,  mid  it  has  become  Hi*m. 

In  view  of  these  factJi,  which  seem  to  indicate  that  no  harm 
vodld  he  done  by  a  short  delay,  it  is  probably  safer  in  all  cases 
:tf  enlarge  the  apical  foraiuen,  withdraw  the  pulp^  and  HU  the 
inJp-cavity. 

this  is  done  the  tooth  slunild  be   handled  as  little  as 

lible,    the   cementum    l>cing    prtttecte<i    from    damage   by 

[■wrapping  it  round  with  bibulous  paper  moisteneti  with  a  very 

ililute  solution  of  carbolic  acid  ;  the  tooth  may  be  held  by  the 

onamelle«i  crt>wn  so  as  to  interfere  still  less  with  the  cementum 

AUil  any  soft  tissue  that  may  be  adherent  to  it. 

lu  ciises  of  rephmtation  of  diseased  teeth  it  is  sometimes 
practicable  to  leave  the  ptdp-cavity  unfilled  and  open  through 
the  crown  as  a  means  of  dmiuage,  tilting  it  subsequently  when 
all  irritability  has  passed  off;  this,  if  it  appeared  desinible, 
could  also  be  done  in  replanting  a  dislodged  tooth,  though  it 
would  seldom  appear  to  be  necessary,  a.s  there  will  not  have 
lieeu  auy  antecedent  suppuration. 

In  the  management  of  the  case  it  will  bo  necessary  to 
orge  upon  the  patient  the  necessity  of  keeping  the  tootli 
in  A  state  of  perfect  retit,  and  of  resisting  the  teudenoy  to 
pull  the  tooth  about  in  consequence  of  the  uneasiness  felt 
around  it. 

A  Hammond's  splint,  modified  as  circumstances  may  dictate, 
answers  well  for  Htoudying  the  teeth ;  but  it  is  often  desirAl)le 
to  prop  the  bite  to  ensure  rest. 

But  the  miion  is  liable  to  be  an  imperfect  one,  and  the  tooth 

will  be  extremely  likely  to  become  sore  to  the  touch  from  the 

^HtighteHt  cold  or  derangement  of  the  digestive  organs,  and  in 

a  large  number  of  oases  is  soon  lost  owing  to  absor]>tion  of  its 

rofita  setting  in. 

This  result  is  the  more  intelligible  if  we  recall  the  famous 
exftertmont  of  Mischtcrlieh,  in  which  it  was   fonud   that   the 
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lRRKoi;i^Rirte8  ill  die  form  of  individuul  teeth  Imvc  already 

'teen  noticed  at  n  prerioiia  page  ;  these  irregular  teeth,  how- 

?ver,  are  Uuked,  hy  iiisejisible  irnidiitiuns,  witli  th<)8e  miiHses 

)f  deiitiil  titssues  which  heur  m*  uxteriml  rcseuibliinco   tu  the 

Torm  of  teeth. 

The  niuim  *' odontomos  *'  is  uppliud  to  those  iiiiwae^  of  dental 
issues  which  result  from  morbid  conditions  of  the  formative 
;  tliese  may  consifit  in  hypt'rtrojthios,  local  or  gencnU,  or 
HiH  dfgenerationa.  It  is  hardly  pfwsiblc  to  strictly  detine 
is  meant  by  au  *'  odoutome/*  in  the  usual  acceptance  of 
the  term  ;  for  it  is  not  usual  so  to  designate,  for  example,  thu 
uith  eniujiel-coat^jd  ihkIuIos,  near  their  necks;  iind  yet 
! these  e?£cresrences  differ  only  in  degree  from  those  which  e^nial 
!4>r  exueei]  the  whole  tooth  iu  size,  and  would,  by  most  writers, 
'be  called  **odoDtomes."  Mr.  Bland  Sutton  suggests  ns  a 
definition,  '*  Neoplasms  composed  of  dental  tissues,  iu  varying 
proportions  und  (Hffcrcnt  degrees  of  development,  arising  fi*oni 
tooth  germs  or  from  teeth  still  in  progress  of  gi*owth."  Pnt- 
fesAor  Rrrtca  has  described  these  malformatioiiH,  taking  as  the 
basis  of  his  classiJiciition  the  perioils  of  development  nt  whicli 
they  aiise  ;  .nid  ulrhough  something  may  be  si\id  against  this 
fcharply  detiued  discrimination  of  the  one  form  from  the 
-other  ('),  yet  it  has  obtained  some  currency  and  must  be 
described  here. 

In  order  to  undcrstanil  the  origin  of  these  pathological 
|)rodncta,  it  is  net'essary  to  clearly  keep  in  view  the  normal 
|>roccs»  of  t(»oth  fornmtiou.  At  an  early  stage,  a  future  to«>th 
n  represented  by  a  mass  of  submucous  tissue  (mesoblastic), 

I*)  Trof.  Wedl  (Pathulueie  dor  Zahoe.  p.  U6|  object*  to  Prof.  Braou*c 
I'luMiflciitiim.  on  the  Ki'oiinJ  thut  it  {*•  not  Ixiurd  on  hitftMoffica!  invoirlJgiitioD*, 
Rur  it  it  in  emit  nLtoidiwce  with  the  history  of  tooth  dt^velujmieat. 


which  has,  aa  it  were,  risen  tip  tn  meet  tli«  ItiiWcttHl  |i 

i*f  e|jit]i*?litim  (epibliiatiL-),  which  forms  the  enamel  organ. 

lirocii  ("Traitt^  des  Tumeurs,"  1869)  clftasHiee  odontomc* 
iu:;conlJng  to  the  pcricHl  at  which  they  ariflCj  into  four  groups: 

1.   Thosti  whieh  arise"l>efore  the  development  of  the  menihrftuii 

E<ll>oi'ia  (0.  frnhrf/fjp/(fjitii/i£fs). 

'2.  Tlitiae  ivhieh  arise  slmrtly  before  the  fonuAtiou  of  the 
dentine  cap  (0.  'nhmtopfinttu^Ufx), 

3-  Tho&i;  wliich  arise  during  tho  formHti/in,  nf  the  trrowrn't' 
the  tooth  (0.  rm'Ofiaire/}. 

4.  Thoso    which   ariao   duriDg   the  fonutitiou  of   tbe   roor 

Whilist  this  flasaihcation  wua  ii  atep  in  adviiHCB  of  anythitic 
Tihicli  t'xifiited  bcfwe,  it  has  proved  to  be  not  wholly  fiat  Ufaotnry, 
no  M['.  Uluiid  Sitttou,  who  has  investigAted  thtnn,  anrj  with  the 
aid  nf  comparative  path<flogy  greatly  elucidated  theni,  elnnsifies 
thoui  thuB : 
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the  bearer  of  tt  die  before  it  calcined,  or  it  may  be  tbat, 
Laving  Bttirtecl  ou  so  aberrant  a  course,   it   might  have  no 
isiKjeition  to  calcify. 
TbuH  Professor  Wedl  (op,  cU.^  p.  275)  relates  that  a  case  of 
sarcoma,  occurring  iu  a  man  aged  thirty-five,  may  have  had 
>me   connection   with  an  enamel   germ,   inasmuch  as  iu  its 
ibriltated  stroma  were  luimeroua  cavities  and  tubes  lined  witli 
kpithclium,  calling  to  mind  an  utricular  gland,  the  terminal 
vesicles  of  which  had  become  in  places  pinched  off  from  the  rest. 
Mr.  Eve  (Trans.  Odont.  Soc,   ISM.'))  calls  attention  to  this 
siftss  of  tumours,  and  inclines  to  the  view  that  they  may  have 
their  origin  iu  tooth  germs ;  it  is  interesting  to  note  that  he 
igiirea  u  process  of  vacuolation   like   a  colloid  degeneration 
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going  on  in  them,  resulting  in  the  formation  from  an  epithelium 
of  masses  of  stellate  cells  with  their  interspaces  filled  with 
colloid  material,  exactly  like  what  wo  see  in  an  enamel  organ. 
And  in  the  ]>oiaon  cnnol  of  a  viperine  tooth  we  may  see 
the  eniunel  cells,  here  l>ecome  useless,  undergoing  this  very 
degtuenuion. 

'Jo  this  form  of  iKlontome  the  name  of  multiloculnr  cystic 
epithelial  tumour  has  been  given;  it  occurs  in  young  persouH, 
and  does  not  recur  uf^er  removal.  Fomicrly  they  would  have 
been  descrilied  uh  cystic  sarcomata.  The  appende<l  figure,  from 
Mr.  Sutton's  paper,  shows  the  ap()eurance  of  a  tumour  rumoved 
by  r^iMton,  and  now  preserved  iu  the  nmseum  of  I'niverHity 
College  Hospital  :  in  it  all  tcetli  from  the  incisor  to  the  molar 
wore  absent. 


(')  Epitliehal  mloobiiiu 
ti.s. 


After  island  .Stittnn. 
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I  have  myself  obfterved  one  example  of  an  odontome  which 
wfta  for  the  most,  part  mode  up  of  the  product  of  calcifiCAtioii 
of  an  infinitely  branched  euamel  organ,  and  Wedl  (**  Atlas  zur 
Pathologie  der  Zahne,'  1870)  figures  a  specimen  which  may  Ik? 
referred  to  thib  y:roup.  Mr.  Kve  also  descriltes  a  8j>ecimen  of 
cybtic  growtii,  which  ha<l  almoKt  destroyed  the  right  side  of  a 
lower  jaw,  which  contained  no  tootli,  but  the  cysts  were  lined 
with  an  abundant  round-celled  epithelium.  This,  he  thinks, 
may  hiive  originated  from  the  expansion  of  an  early  enamel 
organ. 

From  these  comparatively  rare  forms  we  pass  to  the 
aberrations  of  the  follicle,  a  far  more  numerous  and  commou 
class. 

Fio.  239.  (') 


The  follicular  odoutomes  embrace  all  that  class  of  tumours 
more  usually  known  as  denti^^eroua  cysts. 

As  dcrnHud  cysta,  and  ]>ara8itic  foetuses  and  OTarian  cysts 
often  contiiiti  teeth,  the  term  dentigerous  cyat  comes  to  be 
luosely  applied,  and  hence  is  open  to  olyectiou :  moreover 
follicLilur  odoutoiiios  run  Uy  degrees  into  other  and  calcified 
forms  of  odontonies.  The  follicular  cyst  urist^s  in  connection 
with  teeth  retained  in  the  jaws,  generally  bicuspids  or  molars  r 
they  cause  great  distension  of  the  jaws,  and  have  often  been 
rernoveil  by  ojiorations  of  needless  severity  :  they  rarely  occur 
with  ttnuporary  tt»eth.  A  simple  example  of  stich  a  cyst  is 
figured  i\y  Mr.  Salter. 

Teeth  which  lie  buried  iu  the  jaw  do  not  by  any  means 
nivariably  give  rise  to  irritation.     Numerous  examples  of  teeth 


(M  FoUicolor  cyst  (R.C.S.  Musenm).    After  Bload  Sutton.    Traiu.  Otloat, 


Sofl. 
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inpyiog  abnormal  situations  are  to  be  found  in  museums, 
iih   no   sign  of  disease   around  them  ;   and  there  are  even 
u5tAncc6  of  teeth  inverted  and  embraoeii  between  the  fiuig» 
of  other  teeth,  whose  presence  has  never  been  suspected  until 
:he  erupted  t^nttli  has  been  eAtrncted  ia  consequence  of  caries. 
Hut  in  a  certain  number  of  cases  these  retained  teeth  cause 
u   be  developed  around  them  a  cyst  with  bony  walls.     An 
ixcellent  example  of  this  is  here  figured  ;  the  drawing  is  taken 

Pio.  240.  (») 


[from  a  WAX  motlel  of  a  portion  of  the  lower  jaw  excised  by 
M.  Maisoimeuve :  at  the  bottom  of  the  cyst  is  seen  a  caaiue 
tooth  lying  horizonttdly.  In  this  case  a  saline  fluid  flowed 
from  an  0[>ening  behind  one  of  the  front  teeth,  leading  intu 
the  cyHt. 

In  this  case  the  patient's  age  (6fty-aix)  would  add  to  the 
ditticulty  of  diagnosis,  as  dentigorous  cysts,  in  the  majority 
|of  caacs^  come  under  the  surgeon's  notice  at  a  much  earlier 
age 

A  considenible  number  of  such  cases  have  from  time  to  time 
Ijeen  put  on  record,  and  the  museums  of  the  different  Lundou 
1iospit4vls,  many  of  them,  contain  portions  of  jaws  which  have 
l»een  removed  thruxigh  a  mistHko  in  the  diixgnosis.  The  cysts  in 
these  cases  have  generally  consisted  of  a  tliick  soft  membrane, 
ontflide  which  comes  a  bony  shell,  formed  by  the  bone  of  the 


(1)  Cfft  of  tlie  luwer  jaw,  contaiuiog  a  canine  tooth.     M.  MftimDoeuvo's 
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jaw  expanded  over  the  grovrth  within  it.  This  membrane  in 
»ome  inatancos  becomes  calcified,  ua  is  well  exemplified  in 
Fig.  245  ;  or  it  may  become  infiltrated  by  earthy  salts,  without 
definite  structural  armngcmerita. 

Some  of  these  cyst  walla  when  examine*!  hnvc  been  found  t*> 
be  Hne<l  with  a  distinct  pt>lyhedral  epithelium,  the  origin  of 
which  i(*  a  little  tlifficult  to  understand  ;  from  the  inner  surfa 
Hhreds  often  bang  loosely  into  the  cii\*ity,  and  hnve  boen 
euiipused  to  Ix;  uncalcified  portions  of  tooth-germs,  as  they 
Humctimes  l>ear  small  nodules  of  dentine  and  enamel. 

The  tooth  very  generally  has  its  crown  projecting  into  the 
cavity,  while  its  root  is  buried  in  the  cyst  wall ;  sometimes, 
however,  the  wliole  tooth  appears  to  lie  free. 

Mr.  Heath  met  with  a  large  cyst  in  the  lower  jaw,  which 
when  punctured  was  found  to  be  quite  empt}*,  the  fluid  which 
it  once  had  doubtless  contained  having  been  wholly  aI>sorl)ed. 
No  tooth  was  discovered  at  the  time  of  the  ofwratiou,  but  after 
some  little  suppuration  bad  occuJTcd,  ime  (a  bieuspid),  which 
had  previously  l>een  buried  iu  the  cyst  wall,  came  to  light. 

The  cyst  is  usually  filled  with  a  clear  glairy  fluid,  in  the  first 
instance;  but  not  imcommouly  it  hiw  become  inflameil  at  anme 
period,  and  its  contents  will  then  be  pUH,  or  perhaps  a  yellowish 
fluid  loaded  with  cholosterinc. 

As  a  general  rule,  the  cyst  aj)pears  to  give  rise  to  a  distinct])* 
localised  enlargement  of  the  bone ;  but  in  some  instances,  as  in 
the  very  romnrkablo  case  recorde^I  by  Mr.  Keam  ('),  the  whole 
jnw  was  expanded  by  a  separation  of  its  internal  and  extenia) 
plates,  extending  from  the  ascending  ramus  on  the  one  side,  t'> 
a  |M>iut  beyond  the  symphysis  on  the  i»thcr.  The  figure  of  this 
jaw  here  given  is  borrowed  from  Mr.  Heath's  *' DiBciuses  and 
Injuries  of  the  Jaws,"  wliere  a  very  comprehensive  account  of 
dentigerons  cysts  is  to  Itc  found. 

Dr.  J.  S.  Marshall  ("Chicago  Medical  .Toumal,"  January, 
IH84)  describoa  a  dentigenms  cyst  in  a  boy  aged  sixteen,  which 
had  been  noticed  for  two  years.  On  being  incised  it  was  found 
to  contain  about  four  drams  of  fluid,  and  it  hml  loosened  and 
displaced  the  first  and  second  purintLueut  molars ;  well  up 
towards   the   sif^muid   notch    the   crown  of  the  wisdom-tiKitU 


(»)  British  Medk'ut  Journttl,  Auguat  27,  18GI. 
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felt.     On  this  beiug  graspe^I  it  readily  come  away, 
^  ..,:le  or  no  root,  and  the  condyle  and  back  of  the  ranms 
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were  found  to  be  loose  nnd  detached  firom  the  surrounding 
piirtJ^,  being  apparently  necrosed. 


The  |)erio»tcum  l)eing  coniparatively  uninjured,  the  ramua, 
and  what  in  more  extraonlinary,  the  ariiculation,  were  uhmmt 
completely  reformed,  so  that  two  years  afterwurda  hardly  any 
deformity  or  inconvenience  remained. 


^: 


1)  Mr.  FcArn^s  t-iut*  of  dentigcrotu  cy»t 
")  Dr.  Mitnhnirft  iiikq  of  di'iitigerous  cyst. 


5»8 


A   srSTKM  OP  DKXTAL  SiriiOEHK 


Another  case,  in  which  the  whole  of  one  ramus  was  expanded, 
is  given  by  Dr.  Forget  in  the  work  before  referred  to.  Tlie 
ttunour,  which  proved  to  be  a  cyst  in  which  hiy  an  inverted 
wisdom -tooth,  had  been  slowly  growing  for  ten  yenra,  and  at 
the  time  of  operation  was  larger  than  a  hen's  egg.  In  this  case 
the  half  of  the  jaw  was  removed  by  M.  Lisfranc,  the  patient 
recovering  the  operation  well ;  though,  of  course,  had  the  tnio 
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nature  of  the  case  been  recognised,  this  fonnidablo  procedure 
would  have  been  unneceasar}*. 

This  inversion  of  a  tooth  is  not  uncommonly  fmiml  in  case» 
of  tloutigerous  cyst  ;  m  is  seen  in  the  following  case,  related  in 
the  first  edition  of  this  work  ; — 

A  girl  of  sixteen,  the  daughter  of  a  tnidesman,  gave  the 
followhig  history  of  her  caae  :  "  Nine' months  since  a  swelling 
appeared  in  tlio  lowt-r  jaw,  aVwut  the  implantetl  portion  of  the 
second  molar,  which  wus  supposed  to  l>e  a  gum-boil. 

0)  Htg-ht  h&ir  of  the  lower  jaw,  expanded  out  by  a  dimtigernufi  Ojst. 
a.  iuvfrtt'd  wisdom -t<»oth ;  A,  intemul  wnll  of  the  cp% :  r,  interior  dentui 
canal,  M.  Ia*fruut'»  ciiw.  I  am  indtbted  to  Mr.  Christopher  lleatb  for  the 
use  of  the  woodcut. 
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**  The  pftin  was  at  first  alight  and  intermittent ;  but  as  the 
.lie  of  the  swelling:  ^radiiuUy  increased,  the  amount  of  dift- 
>mfort  became  greater,  though  never  amounting  to  acute 
kin.  I  saw  her  for  the  fimt  time  on  December  the  I5th,  1856. 
There  wivs  a  very  considerable  enlargement  of  the  alveolar 
]>ortion  of  the  jaw  arouml  the  aecond  molar.  The  tooth,  how- 
ercrr,  was  perfectly  sound,  and  although  tender  wlien  protised 
upon  by  the  antagonistic  teeth,  yet  it  waw  not  considered  by 
the  i^itient  to  he  the  flcat  of  pain.  The  colour  of  the  tooth 
wius  perfectly  good,  atui  ita  implantation  firm — indeed,  there 
waa  a  total  abnenco  of  any  indiaition  which  would  induce  a 
belief  that  disease  had  arisen  firstly  iu  it  and  subsequent!}* 
extended  to  the  jaw. 

'*The  swelling  was  not  confined  to  the  soft  parts — the  bone 
WAS  obviously  involved.     At  one  point,  however,  fluctuation 
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Id  be  felt,  and  the  examination  did  not  nj>pear  to  produce 
considerable  amount  of  pain.  The  absence  of  acute 
imator}'  symptoms,  and  the  comi)arative  frco<lom  from 
tendemesa,  coupled  with  the  large  amount  of  local  swelling, 
rendered  the  nature  of  the  disease  obscure.  Mr.  Amott  was 
kind  enough  to  see  the  cjise,  and  he  introduced  a  grooved 
needle ;  several  drachma  of  a  clear  yellow  fluid  escaped,  and 
the  swelling  of  the  soft  i)art8  to  a  certain  extent  subsided 
leaving  the  outline  of  the  enlargement  of  the  bono  compara- 
tively distinct.  Tlie  patient  felt  relieved  by  the  operation  from 
the  sense  of  teusion  and  weight,  which  had  latterly  become 
distreaaing.  On  the  26th  of  January  the  swelling  had  again 
returned,  and  with  it  dull  aching  ]min :  the  involved  tooth  had 
in  the  interval  become  sliglitly  loose,  and  was  turned  inwards 


(')  Tooth  remored  fruin  above  n  ryttt.     J.  Tomes*  caw. 
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towards  the  tongue.     Tlie  swelliDg  was  again  punctured,  witb 

reaulta  similar  to  those  already  recorded, 

*M)n  the  5th  of  February  tiie  jiatieut  again  returned.  Since 
the  la&t  puncturing  of  the  tumour  she  had  suffered  great  paiu, 
accompanied  with  constant  throbbing  in  the  tumour,  and  pus 
Imd  Hulmcfjuently  been  tlischarged  from  the  iiiincturc.  The 
amount  of  constitutional  diHtnrbance  had  been  sutticieut  to 
conHne  the  patient  to  her  room  for  several  days.  Finding  that 
the  tooth  had  become  much  more  displaced  than  before ;  that 
it  was  quite  loose,  aiul  that  the  surrounding  gums  were  greatly 
inflamed,  I  determined  to  remove  the  tooth,  althouj^'li  it  was 
by  no  means  clear  that  it  was  the  primary  cause  of  the  mischief. 
On  its  removal  a  most  curious  state  of  things  was  made 
manifest.  Instead  of  having  its  normal  two  roota,  the  im- 
planted portion  of  the  tootli  was  dilated  into  one  large  con- 
cavity, in  which  wiia  placed  the  crown  of  a  second  tooth, 
(Ksrfectly  invested  with  well-developed  enamel,  but  having  its 
mnsticiitiug  surface  directed  downwards  towards  the  jaw.  The 
two  teeth  appear  to  be  united  by  dentine  at  one  point,  and 
to  have  one  common  pulp-cavity.  The  appearances  presented  by 
the  united  tectli  are  shown  in  the  tignrea  on  the  previous  page. 

'^  The  ]>ain  from  the  o{>eration  i|nickly  subsided,  and  within 
a  fortnight  all  swelling  and  paiu  in  the  hoft  parts  hud  dis- 
appejired ;  the  enlargement  in  the  bone  ha<i  also  sensibly 
diminished." 

A  ctise  presenting  somewhut  simihir  geuend  characters  wiis 
trcatctl  at  the  Middlesex  Hospital.  In  a  feniiilc  imder  thirty, 
the  lower  jftw  had  become  enlarged  aiid  j>ainfnl  in  the  neigh- 
bourhood of  the  second  molar,  behind  which  wiw  a  fistulous 
opening.  Through  this  opening  a  probe  passed  readily  into  a 
cavity  in  the  substance  of  the  Uine,  but  no  tooth  could  be  felt. 
An  uiHining  wus  then  made  witli  a  trephine,  and  the  rtnger 
introduced,  when  a  tooth  covered  in  great  part,  if  not  entirely, 
by  niembnuie  was  found  lyin^;  upon  the  floor  of  the  cavity. 
The  UKith  prove<l  to  be  a  jicrfectly  sound  wisdom-tooth. 

When  one  of  these  dentigerous  cysts  is  aihiated  in  the  upper 
jaw,  it  is  very  common  to  find  the  antrum  involved  in  the 
disease ;  a  number  of  cases  are  cpioted  by  Mr.  Heath  in 
■nhich  this  has  taken  place :  one  remarkable  case  is  quoted  by 
him  from  Dupuytreu,  of  a  cyst  developed  betvreen  the  plates 


FOLLICULAR  ODOXTOMES. 


601 


_<)f  the  palatine  process  of  the  upper  jaw.  There  is  a  preparation 
lekiUffing  to  Mr.  (Jartri^ht,  now-  in  the  Mu^iiui  of  the  Hoyul 
College  of  Surgeons,  in  which  a  cyst  of  this  kind  occiipies  the 
ttrum  ;  the  cyst  wall  has  become  calcified,  so  that  it  presents 
[ho  remarkable  appearance  depicted  in  the  tigiire  of  a  very 
■ngile  bony  shell,  attached  only  at  one  point,  and  elsewhere 
free  of  the  walls  of  the  antrtim.  The  cyst  contains  a  super- 
uamemry  ttjuth. 

Hut  u  yet  more  remarkable  case  (l^ume's  case),  is  cited  by 
Mr.  Heath,  in  which  hoth  antru  were  dilated  to  an  enormous 
[•ixe  by  cysts,  iu  the  one  of  which  was  a  canine,  and  in  the 
[other  a  molur  tooth. 
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A  very  interesting  ensc  of  dentigerous  cyst  in  the  antrum 
is  reported  by  Mr.  McC'oy  iu  the  "Lancet"  (1871).  The 
patient  was  a  negro,  rtged  fourteen,  and  the  tumour  whicli  had 
lieen  tirst  noticed  al>ont  two  »ud  a  half  yeurs  previously,  was 
\ttA  largo  as  an  apricot.  The  cavity  of  the  antrum  was  found 
to  contain  a  small  quantity  of  glairy  fluid,  but  to  bo  chiefly 
■occupied  by  a  geliitinoiis  substance,  apparently  thickened 
muc<ais  raembrana  Projecting  into  the  cavity  was  a  i>erfoctly 
ftound  cunine  tooth,  which  was  imliedded  in  a  distinct  socket 
lituated  iu  the  nasal  process,  on  the  inner  angle  of  the  orbital 


(')  Denti^rvroiu  cjft  which  bu  ioTiul«d  the  notraiu,  and  hat  subM^ui'Qtly 
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prucetui  of  the  niaxillary  bone  ;  it  required  some  force  to  extract 
it.  Previously  to  tbv  operation  it  wan  noticed  that  the  left 
upper  canine  tooth  was  missing  from  its  natural  place. 

No  reasonable  doubt  can  be  entertained  that  the  toeth  are, 
in  these  cases,  the  primary  sources  of  the  mischief,  aided 
perhaps  by  constitutional  tendencies  of  the  patient.  But  the 
question  as  to  the  precise  manner  in  which  the  morbid  con- 
ditions were  developed  is  more  ditticult  of  solution.  It  will  be 
remembered  that,  when  treating  of  the  eruption  of  the  tem- 
porary teeth,  attention  was  directed  to  the  occasional  presence 
of  V08i(^ular  enlargements  over  teeth  abrnit  to  penetrate  the 
gums,  the  contents  of  which  presented  the  characters  of  serouH 
fluid ;  and  to  the  fact  that,  on  incising  such  enlargomeuta,  the 
knife  comes  down  on  the  enamel-coated  crown  of  the  coming 
tooth.  In  connection  with  this  subject,  allusion  was  made  to 
the  fact  that,  when  the  development  of  the  enamel  is  completed, 
its  outer  surface  becomes  ]>erfectly  detached  frum  the  investing 
soft  tissue,  and  that  a  small  amoimt  of  transparent  fluid  not 
uticommouly  collects  in  the  inten-al  so  fonued.  Now  I  believe 
we  may  Hnd  in  this  an  explanation  of  the  manner  in  which 
cystic  tumours  containing;  buried  teeth  arise. 

I  conceive  that,  in  the  cases  cited,  fluid  collected  between 
the  enamel  and  tlie  tooth-capsule.  As  the  cyst  enlarges,  the 
contig\ious  bone  is  removed  to  make  room  for  it»  fresh  bone 
being  concurrently  deposited  en  the  outside  nf  the  jaw.  In 
the  case  of  such  a  cyst  lying  in  front  of  a  tooth  whicli  is  heinjx 
cut,  it  is  obliterated  by  the  advancing  tooth,  or  it  bursts ;  but 
when  situated  deeply  in  the  jnw,  a  cystic  tumour  may  be  the 
result. 

If  the  foregoing  views  be  correct,  it  is  not  difficult  to  see 
how  an  encysted  tumour  may  l»e  ]»ro4Juced  by  a  hidden  tooth  : 
in  M.  MaisDuiieuve's  case  a  perfectly  sound  canine  lay  at  the 
Ijottom  of  a  cavity  lined  by  memhniue  uiid  tilled  by  fluid. 

Nasmyth'a  mcmbriine  is  fuiiiished  by  some  part  of  the 
tooth-capsule,  or  ftf  the  enamel  organ  ;  if,  then,  the  "cuticula 
dentis"  is  prosont  on  these  teeth  enclosed  in  cysts,  some  light 
would  be  throAvn  upon  the  question  which  of  these  views  is 
correct. 

But,  so  far  as  I  know,  no  observations  have  been  made  on 
the   presence   or  absence  of    Nasmyth's  membrane  on    these 
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abuormally-placed  teeth  ;  so  that,  so  far  on  it  is  conuemed,  the 
queatiou  must  runiiiin  in  nbey»iice. 

A  caae  that  lends  Bome  sniiport  t<i  the  al»uve  views  was  met 
vitU  by  my  collengnc,  Mr.  Mrtou,  at  the  Dental  Hospital,  in 
whieh  a  dense,  elastic  tumour,  simulating  a  solid  growth, 
occupied  the  place  of  one  of  the  central  incisors  of  a  child. 
|0n  incisitijc  it,  it  was  found  to  contain  clear  fluid,  and  the 
CPuwn  of  the  missing  incisor  was  exiH>Hed  in  the  cavity  :  it  was 
describeil  by  Mr.  Moon  as  an  example  of  a  dentigerous  cyst 
devoid  of  l>ouy  walla. 

It  must,  howc'ver,  bo  recollected  that  cysts  line<l  with  a  very 
distinct  Bbrous  membrane  occur  in  other  bones  than  the  jaws, 
HO  that  it  is  not  at  oil  necessary  that  the  lining  membrane  of 
a  dentigerous  cyst  should  have  been  in  any  way  derived  from 
the  tooth  and  its  capsule.  And  Professor  Wedl  (o/).  cit,) 
Biiggetits  that  it  is  quite  as  probable  that  a  tooth  ^'rowing  in  iiii 
Aboormid  direction  should  set  up  an  irritation,  resulting  in  tlie 
surrounding  bone  becoming  abnormally  developed  into  a  cyst, 
,Jis  that  the  dental  sac  should  itself  degenerate  into  a  cystic 
iformation.  Mr.  Kve  ("Brit.  Med.  Journal."  18H3)  holds  the 
opinion  that  the  epithelial  lining  of  such  cysts  may  tie  due  ti> 
an  in^^ruwth  from  the  epithelium  of  the  gum. 

The  subsequent  dumges  which  may  occur,  Huch  as  calcifica- 
tion of  the  cyst  wall,  or  the  alteration  of  the  oonUiined  liuids  by 
inflammation  and  subsetiuent  suppuration,  do  not  require  any 
special  comment.  Hut  when  once  a  buried  tooth  has  Iwcome 
a  bource  of  severe  irritation,  it  is  seldom  iliat  the  mischief 
ceases  until  the  source  of  irritation  has  been  removed;  when 
this  has  been  efi'ected,  the  cure  is  usually  rapid  and  complete. 

Follicular  cysts  may  suppurate  and  give  rise  to  severe 
symptoms,  though  they  rarely  do  so. 

iJinfjiimiK — The  recognition  of  dentigerous  cysta,  in  the 
learlicr  stHges  of  their  growth,  is  exceedingly  difficidt,  and  they 
have  in  a  number  of  cases  been  mistaken  for  solid  growths. 
As  a  nde  they  grow  very  slowly — in  one  ease  the  tumour 
having  been  noticed  for  ten  years  j  and  they  are  often 
painless,  unless  inflamed.  The  surface  of  the  tunumr  is 
roundwl,  hard,  and  Bmo<3th  ;  or  it  may  be  lobulateil,  from  the 
existence  of  several  cysts.  The  age  of  the  patient,  which 
<i  priffTi  might  have  been  expeetcii  to  have  aflVjt*ded  some  cine, 
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is  not  a  reliable  piide  in  dia^osia,  as  out  of  the  cases  raentioned 
by  Mr.  Heath,  one  patient  had  reftche4l  the  age  of  sixty,  whilst 
M,  Maiftonneuve's  patient  was  fifty-six. 

Nevertheless,  the  majority  of  the  cases  recortrled  have  been 
iu  pertjoiiM  under  thirty  ;  and,  taking  into  account  the  slow 
growtli  of  theiie  tumours,  their  first  appcanuice  would  have 
been  at  a  somewhat  earlier  age. 

But  a  very  imp<irtant  point  tfi  look  for  is  the  absence  from 
its  proper  place  of  one  or  more  teeth ;  or,  aa  in  Mr.  Salter's 
case,  the  presence  of  a  temporary  tooth  where  the  surrounding 
teeth  l>eloDg  to  the  pemmnent  set.  But,  aa  has  been  noticed 
hy  Mr.    Heath,  the   alisence  of   particular  teeth   is   iu   some 
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instauces  a  hereditary  peculiarity ;  and  the  retention  of  a 
temporary  tooth  to  an  advanced  age  is  not  so  rare  an  occurrence 
as  to  render  its  presence  anytliiug  like  an  absolute  prot^f  that 
the  tumour  ie  due  to  a  hidden  permanent  toctth.  Nevertheless, 
iiny  such  irreguhirity  in  dentition  will  l»e  very  strong  cvideuce 
in  favour  of  tho  assumption  that  the  enlargement  of  the  jaw 
has  for  its  ciiiisc  the  missing  tooth.  The  presence  of  the 
regular  number  of  teeth  does  not  by  any  mejuis  preclude  the 
possibility  of  the  tumour  being  due  to  a  tooth  ;  for  there 
Are  several  instauces  of  supernumerary  teeth  lying  buried 
in  cysts. 


p)  Mr.  Sutton'^  specimen  of  ralontoine  in  the  jaw  of  a  goat. 


FIBHOl'S  ODOXTOMSS, 


60S 


The  tooth  sac  presents  an  outer  firm  wall  uud  un  inner  looser 
lover  of  tissue,  and  is  largely  concerned  in  the  formation  of 
cementum.  lu  ruminants  it  is  very  greatly  deveIoi>ed,  and 
in  them  tbo  fibrous  odontome  is  relativel}'  common,  lieing 
curiously  ouou^h  generally  existent  syinmetrically  on  )>oth 
■idee  of  tlie  mouth, 

Mr.  Sutton  found  in  a  goat  fibrous  odoutomes  which  orct 
Iwtli  to  the  naked  eye  and  to  microscopical  examination, 
clearly  hypertrophies  of  this  fibrous  tooth  sac  ;  had  they  gone 
on  to  calcification  they  would  hiivo  been  **  cenientomata."  In 
n  Dttsyure  he  foiuid  on  eacli  side  of  the  upper  jaw  a  fibrous 
tumour,  into  whioh  the  roots  of  a  molar  tooth  projected  ;  here 
Aud  there  a  little  irregidar  calcification  had  occurred,  and  in 
the  centre  of  the  tumour  giant  cells  and  embryonic  connective 
tissue  occurred,  this  latter  npfiareutly  being  in  continuity  with 
the  to<jth-pulp. 

Broca,  under  the  term  odontomcH  embryoplastiques,  grouped 
certain  cases  of  fibrous  tumour  of  the  jaws,  with  or  without 
wdcificution.  In  Mr.  Sutton's  pii[»er  (Trans.  Odout.  Soc,  1^87) 
are  tjaoted  several  examples  occurring  in  the  human  subject ; 
one  that  wns  removed  at  St.  Thomas,  and  catalogtiod  as  an 
osteo-fibrous  tumour,  wa-s  firmly  at ttwhed  to  the  canine,  incisor, 
and  finil  molar  teeth.  Mr.  Heath  has  (proliably)  mot  with 
such  u  case  in  a  young  lady,  from  whom  ho  removed  a  fibroma 
from  the  antrum,  which  was  enucleate<l  with  the  finger  and  did 
not  recur  (after  fuurteen  year8),  altht»ngh  rich  in  cell-elements  ; 
and  Ih'oca  and  Lctenncur  have  removed  fi*om  diildren  fibroid 
tumoui-8  connected  with  and  entangling  fmrtly-devcloped 
teeth. 

It,  therefore,  seems  reasonable  to  suppose  that  some  fibroid 
tumours  of  the  jawH  are  "  fibnais  odoutomes,"  or,  in  other 
words,  cemcutoraata,  as  yet  not  calcified. 

Cenuntomaia. — In  these  the  bulk  of  the  tumour  is  made  up 
of  cemeutnm.  often  very  distinctly  laminated.  As  might  be 
expected,  they  arc  comuHtuer  aud  larger  in  uugulata  than  in 
man,  in  whom  the  cementum  is  scanty  in  amount :  in  the  horse 
they  are  Bometimca  enormous,  as  is  scuti  in  the  appendcil  figure^ 
in  which  at  least  throe  teeth  germs  were  concerned. 

Tlioxjgh  jiure  cementomata  are  not  common  in  man,  Forget*» 
may  be  of  this  nature.     Broca  considered  that  it  was  hu 
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ut^TOlrth  of  the  dentinal  pulp,  though  he  did  not  find  dentine 
n  the  lUMsa,  which  wiw  laminated  and  of  bony  atructure.  Tlie 
II  hole  mass  cuuu>  away  iu  attempting  to  extract  the  decayed 
tooth  which  formed  the  anterior  ]>ortion  of  the  maB8. 

A  remarkable  specimen  placed  iu  my  hands  for  iiiBpectiou 
>y  Dr.  Barrett,  »if  Buffalo,  evidently  belonged  to  the  category 
k>f  cementomatn,  A  mohir  tootli,  normal  as  re)L^ards  its  crown 
Mid  twtvthinlB  of  the  lengUt  of  its  roots,  had  the  ends  nf  the 
roots  merged  in  a  rounded,  rou^h-surfaced  masa,  nearly  as 
large  as  the  tooth  itself.  Not  being  at  lilierty  to  interfere  with 
the  specimen,  I  could  not  investigate  it  fully,  but  it  appeared 
t*>  me  tiiat  the  roots  were  almost  completely  formed,  and  that 
they  had  been  embraced  by  a  soft  growth  near  their  entls, 
which  hod  subseiiuentl}'  calcitied. 

Fin.  218.  (») 


In  Mr.  Sutton's  eairlier  claasiticatinn  a  gi*oup  termed  *'iuioma- 
lous  otlontomcs"  was  include^i ;  these  he  now,  ospecitiliy  after 
the  study  of  ft  case  in  a  thar  (Himalayan  jjcoat),  includes  under 
the  tci*m  com]>ouud  follicular  odoutomes. 

In  tlie  thar  each  autruiu  held  a  great  Cjrst  with  a  bony 
uall,  lineal  with  thick  fibrous  tissue;  tl»e  interior  of  the  cyst 
Has  occupied  by  denticles,  pieces  of  ccmcutum,  bony  tissue,  etc., 
to  the  number  of  about  thi*ee  hundred. 

We  have  thus  several  stages  exemplified  :  the  fibrous  odon- 

tome  as  exemplified  iu  the  goat ;  the  fnlly-oHsifiud  cenientomat4L, 

he  sporadically-ossified   odontome,   in   which   small  denticles 

nd  pieces  of  eementum  exists  in  the  fibrous  tissue,  as  in  the 

hiir,  in  which  the  denticles  did  not  certainly  contain  dentine, 


(')  Fork's  odontome.   Fron  Heath's  laj  uries  nnd  Diteosfa  of  the  Jaws. 
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and  also  the  eases  hitherto  called  dentigeruiis  cysts,  imd  by 

Mr.    Bland   Sutton    termed    compound    follicular    odontomee, 

which  have  been  met  with  both  in  the  incisor  and  molar  regions. 

In  some  cases  an  enormous  numlier  of  teeth  have  been  fouud 
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in  dentigeroiis  cjsts.  A  i-emarkable  case  of  dontigerous  cysta 
containing  supennimcrary  teeth  occurred  in  the  practice  of 
Mr.  Tellander,  and  was  descriljed  iu  tlie  Trausactious  of  the 

Fio.  250.  (») 


Odontological  Society  for  the  year  l!^62,  wlieuce  the  acoom- 
panying  illustration  is  l)orrowed.  The  teeth,  the  number  of 
which  was  no  less  than  twenty-eight,  mostly  jircscnt  the  usual 
chamct^r   of    supernumerary    teetii ;    some   are   built    up*  of 
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|)    Uij;l)t  iniixillll  nf  ll  tlmr  (ntpia  jruifuint). 

{^)  JScVL'U  tUniiclvi-  trom  tlw  ubovti  i-yst. 


ODOiVTOMES—DKXTlOSnorS    crsTs. 


609 


ihereut  denticles,  aud  some  are  of  very  irregular  form, 
»ne  hiiviu^  nu  lesft  tluui  nine  cus|m.  When  first  seen  by 
!r.  Telliinder,  the  patient  ^tatetl  that  on  the  right  side  of 
\e  npper  jaw  the  canine,  hicuspids^  and  first  molar  had 
iled  to  make  their  appearance.  At  the  age  of  tweh*e,  a 
hArd,  painless  swelling  appeared  on  that  side  of  the  jaw  which 
mjhseqiiently  hecame  inflamed  and  painful.  When  first  brought 
under  observation  there  wivs  enlargement  of  tlie  lione  and  great 
swelling  of  the  surrounding  soft  parts  ;  a  profuse  discharge  of 
pi;«  oozetl  itp  round  the  root  of  a  temporary  molar  which  had 
been  retained. 

On  proceeding  to  remove  the  supposed  carious  buue,  it  was 
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bund  that  there  were  a  number  of  loose  hard  bodies  enclosed 
9  a  fthell  uf  dead  boue,  aud  these  proved  to  be  the  teeth  here 
igured  ;  but  as  their  importance  was  not  at  first  rocognisodi  it 
I  mnro  than  probable  that  some  were  lost. 

After  the  lapse  of  six  months,  all  swelling  of  the  jaw  had 
(ubaidod,  but  a  tyicuspld  tootli  haii  made  its  iipfteanince  in  the 
rory  place  from  which  all  the  supernumernry  teeth  had  been 

moved — a  circumstance  which  is  very  extraordinary,  seeing 
hat  it  must  have  been  in  very  close  proximity  with  the  cyst 
tud  its  contents,  and  yet  was  unaffected. 

But  a  still  more  remarkable  case  of  a  cyst  containing  super- 

mnerary  teeth  occiuTed  in  India  under  the  care  of  Mr,  Mathias. 

riie  patient,  aged  twenty-five,  was  unable  to  close  his  mouth 
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on  account  of  the  preseuce  of  a  Ifu-fi^e  tumour  in  the  &ont  of  the 
upj>er  jaw,  which  presse<i  the  lip  up  agniiist  the  nose.  The 
8\irfiice  of  the  tumour  was  eroded  by  ulcers,  from  which  a 
profuse  offensive  cliHchiirgc  poured  out.  The  man  was  much 
emaciated,  and  the  appearaucc  presented  was  that  of  malipiant 
disease  ;  but  nn  pus^ng  a  probe  into  the  tumour  it  was  found  tu 
strike  on  a  hard  loose  body,  which  proYod  to  be  an  agglomera- 
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tion  of  ill-formed  teeth.  One  after  another  the  whole  of  the 
teeth  figured  on  this  page  were  removed ;  but  as  there  are 
fractured  surfaces  which  will  not  fit  to^ther^  the  inference 
is  that  some  have  been  lost.  The  soft  parts  annind  rapidly 
rettinied  to  ii  healthy  condition^  and  all  deformity  tlisappeared. 
The  teeth  absent  from  the  mouth  were  the  central  and  lateral 
incisors,  the  canines  occupying  tlieir  usual  position. 

The  masses  of  tooth-substance  removed  are  in  the  mtuenm 


(')  Contents  oi  dentigeroui  cyst.    Mr.  Mathias'i  con*. 
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vf  Uie  Oduutological  Society,  aud  a  more  full  account  will  be 
found  ill  tlic  Tmne.,  vol.  iii.,  p.  3G5. 

To  tUcHc  iDUBt  l>e  added  a  remoxkable  cnse  of  Mr.  Sims's,  of 
Binwin^ham,  describod  by  Professors  Wiudle  and"  Humphreys 
('*Jour.  Anatomy,"  1887).  The  deciduous  and  permsiuent 
lateruJ  incisor  and  canines  had  never  been  erupted,  and  their 
place  was  occupied  by  a  ipiiescent  tumour  with  dense  unyieldiut; 
walla.  This  contained  forty  deuticlea,  some  cuniniform,  othei-s 
mtilticuspidate.  Mr.  Heath  records  a  similar  case ;  and  with 
the  horse's  odoutonie,  figured  ou  p.  G06,  there  wereu  number  of 
wnaller  masscH  scattered  about,  mostly,  however,  i»f  ccmentum, 
though  a  few  contain  dentinal  tubules. 

The  diagnoftia  and  treatment  of  this  form  of  cyat  in  no  wise 
itflers  from  those  which  contain  a  single  relatively  well-formed 

.th. 
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The  simplest  form  in  which  nltoiTations  of  the  dentnl  papilho 
ibccnr  is  tliat  termed  the  radicuiai*  odontome.  The  crown  is 
completed  in  a  uonnal  form,  or  almost  BOf  but  when  the  root 
Tomefl  to  be  develo[>ed  it  goes  a«tray. 

By  far  the  largest  specimen  which  has  been  met  with  in 
the  human  subject  is  that  now  in  the  museum  of  the  Odonto- 
logicivl  l>ociety,  from  whoso  Trausactious  the  accompanying 
figtirets  are  borrowed  {he,  dt.).  The  mass,  which  is  represented 
of  its  natural  size,  is  seen  to  ha  attached  to  and  to  surround 
the  root  of  an  upiier  molar  tooth. 

Before  a  section  hiul  been  carried  through  the  crowu  and 
roots  of  the  tooib,  and  the  adjacent  portions  of  the  tumour,  it 
Was  supposed  to  be  an  exostosis;  Mr.  Salter (^),  objecting  to 
this  view,  designated  it  by  the  term  **dilate<i  hypertrophied 
tooUi-faug  ; "  auil  it   was  also  suggested  that  it  might   be  a 


(*)  Holmes's  Dirtionan*  ol  Siirger)'  (^w.  nt.). 
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calcified  cyst    The  examination  of  tbo  section,  bowevor,  rendera 

each  And  all  of  tlicso  views  i\s  to  its  uiituro  untenable.  As  is 
seen  in  tlie  subjoined  figure  (Ki^'.  Sfio),  the  roots  of  the  tooth 
are  not  diUted  nor  hypertrophied,  but  are  of  nilher  small  size  : 
at  some  point,  not  seen  in  the  section,  there  has  sprung  from 
the  dentinal  pulp  an  out-growth,  which  has  completely  enveloped 
the  roots,  and  grown  out  into  a  great  lobulatod  mass. 

The  examination  of  tlje  sections  made  along  the  lines  a  A,  />  r, 
and  d  </,  revealed  the  following  structures.      At  the  top  were 
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the  fangs  of  the  tooth,  bedded  in  the  mass  ;  an  investment  of 
cementum  of  varying  thickness  completely  encaae<l  the  whole, 
folktwing  all  the  irregularities  of  its  outline.  Inside  these 
layers  of  cementum  came  a  shell  of  dentine,  seen  at  the  right- 
hand  lower  comer  of  the  figure  ;  the  tubes  in  this  layer  of 
dentine  radiated  outwards,  and  were  disposed  with  considerable 
regularity  ;  the  inner  surface  of  this  dentine  shell  was,  however, 
fiir  leas  regular  in  its  outline  than  its  outer  surface,  the  interior 
being  filled  up  with  an  ilUdetincd  osseous  structure.  At  the 
part  marked  d  d  the  dentine  shell  was  entirely  absent. 

(>)  DiagrHiu  showing  portion  of  the  sections  mnde. 
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lo  the  speoimea  at  the  College  of  Surgeons  the  only  section 
which  hft8  been  made  is  at  u  part  of  the  mass  nearly  corre- 
ispouding  to  the  line  d  i{  in  the  specimen  here  described  :  so  that 
it«  relation  with  the  tooth-root  is  purely  a  matter  of  conjecture; 
and  in  the  one  figuretl  by  Heider  and  Wcdl  nothing  of  its 
rolation  to  the  roots  is  shown.  For  this  and  other  reasons  {}) 
the  proposed  name '* hypertrophied  dilated  tooth-fang"  seems 
inapplicable.  Tlie  manner  of  origin  of  the  tumour  is  tolerably 
clear :  at  a  certain  period  in  the  development  of  the  dentine 
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\  outgrowth  tiikcs  place  ;  which,  though  often  connected 
a  very  small  pedicle  with  the  njat  of  the  normal  pulp 
(sec  description  of  an  odontomo  in  Tranaactious  of  Odouto- 
ilogica!  Society,  Februaiy,  1872),  grows  up  around  and  embraces 
[n  considerable  portion  of  the  tooth  or  its  fangs.  Being  contained 
within  the  tooth  capsule  it  receives  an  iuveatment  of  cementum 
on  its  surface,  within  which  the  pulp  has  become  calcified  into 
dentine  or  Ix^ny  tissue.  The  incomjdete  c»ilctfication,  or  death 
•of  portions  of  the  pulp,  may  lead  to  the  existence  of  cavities  in 

0)  See  OdontOliigif-Hl  Si>rictvV  TrniiiuicHdns,  vol.  ir.,  pp.  81  and  10,T. 
(-)  Sfiction  nuide  iilong  the  line  n  b.     TUe  upper  edj^  ul  the  dentine  shell 
'it  ui  the  right-hand  lower  corner  of  the  figure. 
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th«  mterior ;  or  it  iomj  become  absolutely  Bolide  as  appe&ra  to 
be  the  ease  in  the  specimeo  in  the  nuiaeum  of  the  College  of 
Surgeons.  The  result  of  calcification  of  the  outgrowth  of  the 
dentinal  pulp  is  true  dentine  only  so  long  as  the  odontoblast 
layer,  or  •*  mcmbrana  eboris,"  retains  its  integrity  ;  so  soon  aa 
this  is  lost,  the  remainder  of  the  pulp  becomes  converted  into 
an  irregular  osseous  structure.  Thus  in  the  specimen  here 
figured,  as  also  in  that  described  by  Mr.  Salter,  there  is  a  mere 
thin  shell  of  true  dentine,  the  interior  of  which  is  HUed  up  by 
the  products  of  calci6catiou  subsetjuently  to  the  production  of 
true  dentine :  whilst  at  the  lowest  poiut  of  the  first-named 
specimeu  (along  the  line  d  d)no  true  dentine  was  found,  but 
only  an  irregular  bony  structure,  enclosed  in  thick  laminated 
ccmcutum. 

Radicular  dcntomata  are  conunon  in  ouinmU,  especially  in 
those  with  teeth  of  persistent  growth.  Mr.  Sutton  figures 
many  examples  from  marmots,  porcupines,  agoutis,  horses, 
elephants,  etc 

When  in  a  radicular  odontome  oementum  predominatea 
greatly,  it  is  classed  as  n  radicular  oementoma :  an  example 
is  fit^ureti  by  Professors  Windlc  and  Humphreys  and  copied 
by  Mr.  Sutton,  which  is  here  appended.      It  occurred    iu  a 
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man  tut.  25,  and  set  up  such  profuse  suppuration  and  jwiiu 
that  his  life  was  at  one  time  dispaired  of.  Another  example 
from  a  horse  is  also  fibred  :  here  the  tooth  pulp  had  evidently 
expanded,  hut  the  calcification  which  took  place  is  ccmental 
in  character. 

Mr.   Moon  has  recorded   a  cose  in  a  female  let.  38 :  tlte 
swelling  was  of  eight  years  duration,  with  partial  closure  of 


(')  Riulicular  odoatomes.     From  Bland  Suttun. 
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jiiwa;  at  times  the  Hvrelling  waB  immense,  extending 
iipwaidfl  80  08  to  pass  behind  the  tuberosity  of  the  upper 
jaw. 

A  bony  mass  wna  found  to  lie  behind  the  lower  wisdom- 
tooth,  to  which  it  wa»  attiiched  :  after  reniovul  it  was  found 
to  belong  to  the  clasti  of  nidicular  odoutuines. 

When  the  tissue  formed  resembles  bone  thoy  are  termed 
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lieular  ostoo-dentonmta.  No  odontomes  of  this  character 
have  been  met  with  in  the  human  subject,  but  a  good  many 
specimens  have  been  mut  with  in  aniiuala,  some  of  tho^e 
m  the  elephant  being  of  great  size. 

Paasiug  on  to  the  next  class,  the  **  odontomes  corouaires  "  of 
BrocA,  we  no  longer  have  a  shapeless  mass  in  which  little  or  no 
resemblance  to  a  tooth  win  bo  traced.  As  these  ori|^inate  after 
I  he  coniraoncemeut  of  calciHcation,  at  a  time  wlicn  there  is  a 


{}\  Itadictilnr  cenientonia  afTectiDg  molar  of  n  horse.     After  Dlnnd  Sutton. 
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cap  of  deutine  over  the  pulp,  thw  orowu  is  always  to  be  found 
bearing  a  tolerably  close  resemblance  to  that  of  a  normal  tooth, 
however  much  the  aspect  of  the  whole  mass  may  be  altered  by 
subsequent  outgrowths  of  the  ]>ulp.     This  form  of  odontome  ts 
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far  more  common  than  that  last  described,  and  is  exemplified 
by  the  specimen  here  figured  (Fig.  259),  which  is  taken  from 
my  father's  collection.  Here  the  outgrowth  is  limited  to  the 
anterior  surface  of  the  tooth. 
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A  similar  specimen  has  l^en  figured  by  Mr.  Salter,  iu  his 
article  in  Holmes's  "Dictionary  of  Surgery,"  in  which  there 
has  been  a  localised  hypertrophy  of  the  formative  pulp.  In 
some  instances  the  defective  tooth  is  not  tlie  siihject  of  any 
very  obvious  deformity,  though  it  is  usually  somewhat  irregular 
in  shape  and  enlarged  at  some  point.     The  enamel  investing 

(')  Natural  tXtt.      From  Heider  and  Wedl'i  Atlss  zur  pAthologie  dcr 

Zahne. 
(^  Small  odontome,  from  the  incitor  region. 
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the  crown  may  be,  and  often  iu,  perfectly  well-doveloped  ;  but 

vw  ahall  find  at  some  point  a  slijrht  depresftion,  in  the  centre 
■of  which  is  a  small  dark  spot  If  the  tooth  Imj  divided  through 
its  long  axis,  we  shall  find  that  the  dark  centre  of  the  depression 
is  in  fact  the  choked-up  orifice  of  a  cavity  situated  within  the 
ifubstauce.  of  the  tooth,  external,  however,  and  perfectly  uncon- 
nected with  the  pulp-cavity.  If  the  section  boa  fortunate  one, 
Me  shall  be  able  to  trace  the  enamel  as  it  is  continued  from  the 
*.'Xterior  nf  the  tooth  through  the  orifice  into  the  cavity,  the 
jjurface  of  which  ia  lined  more  or  leas  completely  with  this 
tissue. 


But  besides  these  cavities,  which  are  in  reality  outside  the 
toothy  we  shall  also  very  generally  discover,  on  microscopic 
«xamination,  thiit  there  arc  other  cavitie^i,  which  are  con- 
tinuous with  the  main  pulp-cavity,  and  these  by  the  direction 
of  the  dentinal  tubes  radiating  from  them  will  generally 
serve  to  explain  the  manner  in  which  the  abnormality  has 
uriginnted. 

beep  fissures  are  in  some  cases  fomicil  upon  the  lingual 
^urfaceu  of  the  incisors,  near  their  basert,  leaving  a  baaal  ridge. 
Now,  if  we  inmgine  one  of  these  ridges,  suHicictitly  thick  to 
contain  tu  its  centre  a  process  of  the  ])nl])  cavity,  tu  rise  up 
»tiil  higher  and  approximate  itself  at  the  top  to  the  surface  of 

{})  8hoWft  a  •pctioD  of  an  upper  tonth  in  which  n  cavity,  r,  is  formed 
rxtrmal  to  the  jpulp-oaHty,  tt.  It  i»  WnvA  with  a  thin  Uyer  of  somewhat 
iuiperfrctly-iieYflopt-tl  eoamel,  and  coniniuuicutt-n  with  thu  Kurfai^e  of   the 
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the  toobb,  the  orifice  leading  to  the  spaoe  between  it  ftnd  the 
back  of  tho  tooth  would  become  contracted,  niid  wo  should 
have  a  condition  of  things  not  very  disaimilor  to  that  presented 
by  the  Bpecimens  here  described. 

A  tooth  preiieutiug  this  sort  of  deformity  was  preseiitod  to 
the  Odontological  Society  by  Mr.  Margetson  :  the  appended 
tigure  is  borrowed  from  the  Transactions  of  the  Society. 
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Sometimes,  however,  the  malfonnatioii  cuniuienccs  after  tlie 
crown  of  the  tootli  hns  been  completed,  luul  whilst  the  root* 
are  in  prvicess  of  formation.  These  "  odont<.>mes  nidicnhiirus  " 
are  rare,  only  a  few  cases  having  been  rec<:»rde<l,  though 
Mr.  Sutton  hiis  found  them  to  be  comparatively  common  in 
lower  animals.  Of  these  one  ta  in  the  museum  of  the  College  of 
Surgeons  (*),  one  is  recorded  by  Dr.  Forget  (^),  and  another  by 
Heider  and  Wedl  ( ';  in  their  "Atlas  ;"  a  fourth  wtts  presented 
to  the  Odontological  Society  by  Mr.  Hare,  of  Limerick,  and 
described  and  figured  in  the  Transactions  of  the  Society  (•),  iu 
whose  museum  the  spcoiiiieu  now  is. 

i})  Mr.  MoTgetMin's  »{>ec-inien. 

(-)  SptH?imeii  10'22,  rathologic&l  Series.  Guy*s  Ho.^)itnl  lU|K»rts.  series 
iii.,  vul.  \\\.^  iiud  Art.  Diseflseri  ot  the  Teeth,  by  S.  J.  HiUUt,  iu  ]iolnie»''* 
nirtiunary  nl  .Suret-ry,  'ind  pdition. 

(^)  Dts  AD<imnli«.>fi  dcDtairen  vt  de  leur  Induence  f>ur  Iu  Pnxluctiuu  dc« 
Maladies  de«  <>»  niaxillairM.  Par  A.  Forget.  Parin,  1860.  Plat*  ii..  Fig*. 
1  and  2. 

\^)  Atlas  Kur  Patholojpe  der  Zahne,  von  Prof.  Heider  nod  Prof.  C.  Wodt. 
Leipi^,  1868.     Tuf.  ii.,  Fie«.  28  uiid  20. 

(')  TniiiHiictionit  ui  llic  ()d»nt4>loKical  Swiety,  vol.  iil.,  p.  396>  J.  Tonwi; 
ntid  *ind  series,  vol.  tv.,  p.  81,  Churlea  S.  Tomes. 
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In  these  cases  the  growth  is  duo  to  a  hypertrophy  of  the 
furumtive  tooth  pulp  arising  after  the  development  of  the  tooth 
19  nearly  complete  ;  hence  in  those  two  oases  which  have  heen 
tbomughly  examined,  the  to*>th  and  its  fang«  were  found  but 
littJe  jiltered,  although  the  Intter  lay  imbedded  in  the  masR 
which  hud  grown  around  them. 

This  is  the  ca^  in  the  s[iecimen  here  Hgured  from  a  sliglit 
ttketch  made  some  years  ago  in  Boston  :  on  the  riprht-hand  side 
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is  the  comparatively  normal  tooth,  seen  in  aeetion,  and  on  the 
left  is  the  new  outgrowth,  which  is  of  very  irregular  form. 

The  last  group  to  be  considered  are  the  comp«)site  odontomes. 
In  these  all  jmrts  of  tiie  tooth  germ  have  gone  astray  in  their 
development,  and  to  this  j^roup  the  majority  of  those  met 
with  in  man  arc  to  he  refeiTe<l.  They  constitute  the  odon- 
tome8  of  liroca's  second  class  (odontomes  odontoplastitjnes)  ; 
at  the  date  of  their  origin  the  dentine  germ  is  covered  by  a 
layer  of  tKlontohhista,  more  or  less  completed,  but  dentine 
baa  not  yet  been  formed.  Consequently,  wlien  the  bulb  has 
become  the  seat  of  an  in-eguhir  outgrowth,  a  uiass  is  pro- 
duced containing  deutino  from  the  calcification  of  the  odonto- 
hlasta,  and  [>erhapB  also  enamel,  the  enamel  organ  having 
followed,  as  it  tends  to  do,  the  wanderings  of  the  dentine 
germ  ;  but  as  no  part  of  a  tooth  had  as  yet  l)een  forme<l,  the 
mass  may  be  a  confused  heap  of  dental  tissues,  not  bearing 
the  most  remote  external  resemblance  to  a  tooth. 

It  well  be  well  to  note,  before  proceeding  further,  that  the 
product  of  tlte  oaloification  of  a  dentine  pulp  is  by  no  means 

(*)  Section  uf  nn  fMlontome  in  the  BuBtun  ^Itnlirnl  Museum. 
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id  ways  true  deotiiie :    so  long  as  tlie  layer  of  odoatoblosts 

coftts  its  Burfiice,  true  dentine  is  produced  ;  but  this  layer 
ia  enaily  displaced  and  destroyed,  and,  once  destroyed,  is 
probably  never  formed  afresh.  Any  calcification  which  may 
take  place  after  the  destruction  of  the  odontoblasts  will  assume 
the  form  of  secondary  dentine,  or  of  confused  bone-like  tissue, 
but  no  more  true  dentine  can  be  funned.  The  foregoing 
description  may  serve  to  explain  the  manner  in  which  the 
mass  here  figured  arose. 

In  this  ciiBP  the  second  molar  of  tlie  lower  jaw  waa  I'epre- 
sented  by  an  irregularly  Battened  mass,  composed  of  enamel, 
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dentine,  and  a  bony  tissue  thrown  together  without  any 
apparent  regularity,  Tlie  wisdom-tooth  was  held  down 
beneath  this  most  extraordinary  mass.  The  nature  of  the 
case  not  having  been  rightly  understood,  a  portion  of  the 
jaw  inchuUng  it  was  removed  :  the  figure  showing  the  appear- 
ance presented  by  the  excised  jwrtion  after  a  longitudinal 
section  had  been  miwie  through  it.  The  mass  when  removed 
from  its  i-eceptacle  in  the  bone,  presented  no  resemblance  to 
a  tooth.  From  its  surface  little  beads  of  enamel  here  nud 
there  projected,  whilst  the  woodcut  fairly  represents  the 
naked-eye    ap{>earauoe    of    the    section   through   its  middle. 

{^\  Shows  tho  uppennitice  presented  by  a  vprtical  section  through  a  portioa 
of  the  lower  iuw,  m  which  wai  enclosed  an  iiTegular  muu  of  dentnl  tisenes 
represontinjET  the  ^ccund  permanent  mulnr.  beneath  whicli  the  wiMlnm*t4)otfa 
w.iB  cuntiiied.  The  prominence  at  the  lower  part  of  the  Hgnre  shown  the 
augle,  iiuil  the  pnrt  t<i  the  left  fi  portion  of  the  ancendin^  ramtiK  of  the  jiiw. 
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The  radiate  appeHrance  la  due  to  the  alternatioD  of  the 
atructurea  whkh  compoM  it:  these  are  mainly  dentine  and 
n  bonC'like  tissue,  which  in  some  places  occupies  a  position 
relatively  to  the  dentine  which  would  lead  to  the  inference 
that  it  is  cemcntum,  whilst  in  others  it  is  obviously  the 
result  of  the  wdcificution  of  portions  of  the  dentine  pulp 
which  had  loet  their  layer  of  odontoblasts,  and  had,  therefore, 
ceafied  to  produce  true  dentine  by  their  calciBciition.  There 
is  no  Btnj^rte  definite  pulp-cavity,  but  the  dentinal  tubes  radiate 
from  tiunierouH  sniiill  canals,  and  become  lost  in  the  confused 
irregular  structures  which  abound  around  them.  In  places 
the  dentinal  tulles  radiate  witli  considerable  regularity  from 
these  central  canals,  whilst  in  others  they  are  very  confused 
luid  iiTcgular  in  their  course. 

Prior  to  the  operation  there  was  considerable  enlargement 
of  the  jaw  behind  the  first  permanent  molar,  where  a  hard, 
lirown-lookiug  body  was  seen  projecting  slightly  above  the 
level  of  the  gum.  This  was  in  fact  the  upper  surface  of  this 
abeniuit  tooth,  which  from  ita  position  relatively  to  the  first 
and  third  molars,  is  shown  to  be  the  representative  of  the 
second  molar:  a  few  nodules  of  enamel  were  scattered  over 
tliis  exposed  surface.  The  patient  htid  suffered  considerable 
pain  in  the  situation  of  the  enlargement :  and  the  case  having 
been  regarded  as  one  of  disease  of  the  bone,  which  was  likely 
to  proceed  from  bad  to  worse,  the  portion  of  the  jaw  figured 
was  excised  by  Sir.  W.  Ferguason. 

Dr.  Forgot  records  a  somewhat  similar  case  :  the  mass  in 
this  instanoe  occupied  the  whole  space  between  the  first 
bicuspid  and  the  ascending  ramus  of  the  jaw,  and  was  by 
him  reganlod  as  the  representative  of  the  second  and  tldni 
molars  of  that  side,  the  crown  of  one  molar  and  the  second 
bicuspid  having  been  found  held  down  beneath  it.  For  the 
use  of  this  figure,  which  is  copied  from  Dr.  Forget's  memoir, 
"Des  Anomalies  dentaires  ct  de  leur  induence  sur  les  Maladies 
des  Os  maxillaires,"  I  am  indebted  to  the  kindness  of  Mr. 
Christopher  Heath. 

The  patient  in  whom  this  odontome  occurred  was  aged 
twenty,  but  disease  of  the  jaw  had  first  been  remarked  at  the 
age  of  five  years.  Behind  the  first  bicuspid  no  teeth  were  to 
be  seen,  but  the  jaw,  as  far  back  as  the  ramus,  was  the  scat 
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of  a  smooth,  miyieldin*;  tumuiir.  This  was  removed  by  a 
vertical  saw  cut  in  front  of  the  bicuspi'I,  and  a  horizontal  cut 
at  the  level  of  the  inferior  denial  foramen.  After  removal 
the  jaw  WAS  fonntl  to  lie  exj»anded  over  un  uneven,  tubcrculnted 
ovaI  mti»4,  of  the  size  of  an  egg.  Beneath  it  at  one  3]>ot  («) 
WOH  found  the  crown  of  a  molar  tooth,  whilst  between  it  and 
the  bone  wtts  ii  thick,  n^ore  or  less  fibrous  membrane.  Oq 
microscopic  exumiuation  it  was  found  to  Ije  mainly  composed 
of  dentine,  the  aurface  of  which  was  in  placet}  covered  with 
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enamel,  this  latter  dipping  down  into  the  ureviccs,  at  tlie 
bottom  of  which  cementum  was  found. 

Ill  thia  case  rcHectiou  of  nearly  half  the  jaw  was  practised, 
but  in  a  case  related  by  Mr.  W.  A.  Harrison,  before  the 
Odontological  Society  (-),  a  mass  occupying  the  whole  space 
between  the  incisor  and  molar  teeth  came  away  spoutttneously, 
leaving  a  groove  large  enough  to  receive  the  lost  joint  of  the 
thumb;  this  speedily  filled  up  by  granulation. 

A  similar  case,  in  which  tbe  mass  lying  above  the  wisdom- 
tooth  was  removed  by  operation,  is  quoted  by  Wcdl  (■'•),  and 

(M  r,  First  biiURpid;  /i/.'serond  bicinpiil;  r,  first  molar:  n  and  h,  portions 
*>i  the  moss  whirh  pnitrudo  thronf;b  the  liune. 

(»1  Prof.  C.  Wall.     Puthologit  der  Zihue,  1807,  p.  126. 
(>)  British  Journal  of  Dental  ikience,  1862. 
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Igures  taken  from  models  of  jaws  are  given  shonnng  the  mpid 
mtraction  and  filling  up  of  the  cavity  left 
The   odontome   represented   in    the  nccomponyiug  figure  is 
rnvex  on  its  upper,  and  concave  on  its  lower  surface  :  it  was 
placed  like  n  cap  over  a  lower  molar  tooth,  the  impressions  left 
>y  the  cusps  of  which  may  be  tntced  on  its  inner  surface. 
The    upper   surface,  represented    in   the  figure,   is    partly 
looth,  and  partly  studded  with  enamel  nodules,  like  those 
let   with  in   Sir   W.   Ferguasou's   case.     Ii  wah  made  up  of 
irregnhvr   tracts  of  dentine,   amongst  which   folds  of  enamel 
ippcd  domi ;  no  well-marked  cementum  wiw  found. 

The  section  represented  in  Fig.  26G  was  made  from  a  very 
limilar  odontome,    and    will    serve    to    exemplify   the    usual 
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Ktnictural  characteristics  of  these  growths.  It  is  traversed 
hy  parallel  vascular  tracts  (a),  which  lioro  and  there  dilate 
into  itouches,  or  branch  out  into  seven\l  divisions;  from  these 
vascular  tracts  the  dentinal  tubes  radiate  with  considerable 
regularity. 

Globular  nijisses  are  in  places  very  abundant,  and  at  the 
peripheries  of  the  several  systems  of  dentinal  tubes  in'egular 
spaces  abouniL  In  some  parts  enamel  is  continued  far  down 
mto  clefts  and  fissures,  so  that  on  section  it  is  seen  lining 
cylindrical  spaces,  as  is  seen  at  the  point  0.  There  is  no 
distmct  investing  layer  of  cementum,  though  here  and  there 
the  clefts  are  occupied  by  lacuna}  with  numerous  canaliculi. 

In  microscopic  examination  of  odontomcs,  it  ia  very  common 
to  find  those  marks  of  alternations  of  absorption  and  deposition 
which  we  commonly  regard  as  evidences  of  inflammation  :  the 

(1)  Ftom  nciiler  Jind  Wedl's  ALIob  xui  Patholot^ie  der  Ziihne.  a,  Smooth 
cDnnel-CMtal  surfacM  ;  b,  nodolM  u(  enamel. 
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accorupanying  Hgure  of  calcified  u8t«oc1aBts  bedded  in  excava- 
tiuiis  of  dentine  shows  this  character. 

As  will  be  inferred  froui  the  recital  of  the  above  caae^i,  there 
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is  a  danger  of  operations  uf  needless  severity  being  performed 
through  A  failure  to  recognise  the  tnio  nature  of  the  disea&e. 
Indeed,  a  surgeon  so  eiperienced  aa  Mr.  Christopher  Heathy 
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has  put  upon  record  that  he  had  a  narrow  escape  of  duiug  this 

himself,  but  the  operation  having  been  postponed  for  a  time, 
the  nature  of  the  diiicafle  became  evident  during  an  operatioti 
undertaken  for  aupixwed  necrosis. 

(')  From  aa  odontome.     From  Heider  and  Wedl*«  AtLu. 
(')  Section  of  au  oduutome. 
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Tlic  caso  is  so  instnictive  that  it  may  be  quoted  in  full 
<Heaili's  "Injuries  and  Diseases  of  the  Jaws,"  3rd  edition, 
p.  2;il);- 

**  Miss  C,  aged  eighteen,  the  daughter  of  a  dental  surgeon, 
■was  brought  to  me  in  July,  18^1,  with  a  consideraljle  swelling 
(if  the  right  aide  of  tlic  lower  jaw,  some  of  which  was  evidently 
inflatninntory,  and  jiartly  the  result  of  previous  ti*cutment ;  but 
tJicre  was,  I  thought,  sufficient  evidence  of  expansion  of  the 
jiiw  to  ftaiTant  the  opinion  that  a  tumnuv  was  present,  and  I 
therefore  rec<»mniende4l  tlie  removal  uf  it  portion  of  the  juw. 
Suppuration  wiu»  then  pretieut,  and  with  the  Hnger  a  rough 
surface  of  apparently  exposed  bone  could  be  felt,  but  this 
1   regunled  as    tlio  result  of  inflammatory  action  excited  by 
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injudicious  irritation  of  a  periosteal  growth,  since  partial 
uecrotiis  of  a  jaw  involved  by  cartilaginous  or  malignant 
growths,  which  have  been  irritated  by  explorntory  measures, 
is  in  niy  cxpci'icnce  by  no  means  uneommnn.  The  patient  had 
tlie  advantage  of  the  opinion  of  Sir  James  Paget,  who  was  not 
]>erfcctly  satisfied  as  to  the  existence  of  a  tumour,  and  expressed 
a  hope  that  the  case  might  prove  to  be  one  of  necrosis.  Under 
these  eireuniHtiuices  the  operation  was  [xistponcd. 

"  On  my  return  to  tuwn  in  September  I  found  the  patient 
improved  in  health,  and  the  swelling  diminished  by  the  tmb- 
sidence  of  the  inflanmiation,  but  a  considerable  enlargement  of 
the  lower  jaw  still  present,  with  a  sinus  opcniug  externally. 

**  Krftm  the  niontli  n  whit^  hklss  was  visible,  which,  appearing 
aritoiii;  granulations,  looked  like  necrosis,  and  ]  agreed  that  an 
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(*)  Compoiitc  odontome.     Mr.  nemth'x  caw. 
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Attompt  should  be  made  to  remove  this,  although  I  could  not 
think  it  accoimted  for  the  expansion  of  the  jaw.  On  September 
the  8th,  with  the  lissistance  of  Dr.  Snow,  the  patient  was  ptit 
under  chlorofonn,  and  I  proceeded  to  examine  the  mouth  with 
my  finger.  I  soon  found  that  the  white  mass  was  not  bone 
but  tooth,  and  thus  waH  miable  to  make  out  its  outline.  I  wiis 
unable  to  make  any  impreesion  with  chisel  or  gougt>,  but  at 
last  with  an  elevator  succeedeil  in  lifting  out  of  its  bed  a  mow 
of  dental  stnictureft  forminj;  the  odontome  shown  in  the  figures. 

"The  mass  measured  1|  inches  autoro-poateriorly,  1  inch 
transversely,  and  l{-  inches  from  above  downwards.  It  weighed 
315  grains. 

*'  A  section  of  the  odnntome  has  been  made,  and  it  has  l>oeu 
sulimittGil  to  Mr.  Charles  Tomes,  who  has  kindly  fumislied  the 
following  report : 

"The  whole  surface  of  the  oiiontoma  is  nodulated  and 
roughene<l  by  Htalactitic  excrescences,  and  there  is  at  uo  ]H)mT 
any  form  recallinfi  the  character  of  a  tooth  crown. 

**  The  surface  of  a  section  pi-csents  a  complicated  marbled 
pattern,  due  to  the  admixture  of  several  deut^il  tissues,  and  it 
bears  a  j^feneml  resemblance  to  that  form  of  dentine  known  ns 
*plici-dentine,'  or  *  labyriutho-dentiuc.'  On  the  whole  the  oiass 
itf  of  tolerably  uniform  structure  throuj,!:hout,  tliough  there  is 
an  area  of  aomowlmt  simpler  structure  \n  its  upper  and  central 
portion,  from  which  folds  nf  dentine  rippear  to  nidiato.  So  far 
as  it  goes,  this  would  seem  tu  point  t\j  the  whole  mass  l>€in(; 
the  product  of  a  single  tooth  germ,  rather  than  that  of  several 
fnse<l  together,  a  matter  which  was  left  in  some  doubt  by  the 
absence  of  an  accurate  liistory  of  the  case. 

"  The  excrescences  of  the  surface,  as  well  as  the  greater 
jiart  of  the  interior,  are  made  up  of  folds  of  dentine,  in 
which  dentinal  tubes  are  ver\'  abundant,  and  which  surround 
flnttened  remnants  of  pulp  chamljers  ;  between  and  intimately 
blended  with  this  comparatively  well-formed  dentine,  is  a  more 
coii!-sely  calcified  material,  containing  numerous  lacuna*,  and 
liermeated  by  vascular  channels, — in  fact,  osteo-dentiue, 

**  Knamel  is  present  upon  some  of  the  nodules  of  the  surface, 
but  it  does  not  by  any  metins  form  a  c(tmplete  investment ; 
where  present  it  dips  in  folds,  fallowing  the  convolutions  of  the 
dentine,  and  it  is  to  be  met  with  in  the  very  centre  of  tlie 
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mass,  though  not  very  abundAntly.  It  is  uoirhere  well  formed, 
beintr  brownish  and  opHqne. 

"This  odontome  is  the  product  of  the  formative  dentine 
pulp  of  a  tooth  (or  teeth),  winch  has,  in  place  of  remaining 
Bimfilc,  budded  out  innumerable  pr(»ces8es  on  nil  sides,  and 
finally  has  calcified  ;  its  enamel  pulp  haa  in  parts  followed  the 
complexities  of  its  surfaue,  and  in  parta  failed  to  do  so,  or,  at 
all  events,  has  failed  tf»  perfietuato  itself  by  calcification." 

These  irregularities  in  the  fonn  and  ahe  of  the  dentine  ]»ulp 
may,  as  develojiment  goes  on,  give  place  to  iv  more  normal 
process,  so  that  we  occasionally  find  that  at  the  bottom  of  a 
warty-looking  irregiilar  mass  aro  tolerably  normal  i-oots.  Such 
teeth  have  been  de*icril>ed  an  "warty  teeth  "  by  Mr.  Salter,  but 
it  HeeuiB  objectionable  to  multiply  names,  and  they  have,  there- 
fore, here  been  inclnde^l  under  the  same  heading  as  those  in 
which  the  n>aiomml  development  continues  till  the  lost. 

The  tendency  towanls  the  aa^iumption  of  the  normal  form 
in  the  roots  ia  well  illustratctl  by  a  preceding  figure  (Fig.  "258), 
The  crown  is  perfectly  colossal,  though  it  retains  in  a  measure 
the  typical  form  of  four  cusps  ;  the  investment  of  enamel  is 
ini|>erfect,  but  the  cement  is  continuerl  frcim  the  fangs  over  the 
crown,  on  the  aides  and  to[>  of  which  it  attains  to  a  great 
thickness. 

From  what  has  been  ulivady  said,  it  will  be  gathered  that 
the  Hevenil  varieties  of  oiiontomc  run  somewlmt  into  one 
another ;  nevertheless  the  classification  here  adopted  seems  to 
be  tolerably  satisfactory. 

It  will  l>e  scon  that  the  correct  diagnosis  of  odontomes  is  a 
matter  of  no  small  imi^rtance,  since  an  error  will  f)robably 
to  an  UQuecessarily  severe  operation  ;  as  has,  indeed, 
happened  in  several  cases.  To  disiiiiguish  those 
fibrous  tumours  which  Professor  Brorav  claims  as 
odontomes,  from  onlinary  fibrous  tumours  of  the  jaw  licfore 
the  actual  openition,  is  perlmps  hanlly  jKissible ;  but  the 
distinct  limitation  of  such  a  tumour,  joinetl  with  the  al)scnce 
of  one  or  more  teeth,  might  lead  to  a  suspicion  of  its  circum- 
scribed nature,  and  an  incision  over  it  would  sen'c  to  show 
whether  it  was  encysted,  or  widely  fuaeti  with  surrounding 
structupes.  without  much  interfering  with  the  operation,  should 
tJie  hitter  be  found  to  be  the  case. 
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The  absence  of  one  or  more  teeth  from  their  proper  pkcea 
is  u  charnctor  which  ha»  eonHtiintly  oxiHtcd  in  the  case^  hitherto 
roconled  ;  though  it  is,  of  course,  conceivahle  that  the  pulp  of 
a  supcrniuuerary  tooth  mi^ht  take  on  this  morbid  development. 
And  this  has  Hctually  been  observed  in  animals,  in  whom  super- 
luimerar}'  teeth  are  comparatively  rare.  But  wherever  in  cases 
of  eidargemeiit  of  tlie  jaw,  teeth  are  found  to  have  never  made 
their  appenrauee,  there  is  a  very  ati'ong  probability  tliat  the 
missiug  tooth  is  at  the  bottom  of  tlie  mischief;  and  if  this  fact 
be  steatJily  kej)t  in  mind,  many  severe  operations  may  be 
avoided  ;  and  the  tooth  tumour  removed  with  but  slight 
destruction  of  the  bone. 

t.'outrary  to  what  might  have  been  expected,  these  odon* 
tomes  remain  for  a  considerable  time  without  ^ivin;^  rise  to 
auy  inconvcuieuec  ;  they  uiay  even  t«ke  up  their  position  with 
the  other  teeth  and  perform  their  share  of  mastication,  oa  is 
well  exempHHed  by  an  enormous  odontome  attached  to  the 
molar  of  a  horse,  which  is  in  the  Museum  of  the  Odontologrical 
Suciety,  and  was  described  iu  tlie  Trausjictions  for  Febrnnry, 
1872.  Sooner  or  later,  however,  they  generally  set  up  inliam- 
tnatiou  iu  the  suiToundiug  ports,  and  profuse  and  prolonged 
suppuration  ensues,  leading  to  the  inference  that  the  bono  is 
diseased.  Of  course  the  immediate  removal  of  the  maAS  is  the 
only  available  treatment;  and  in  most  eases  this  can  easily  he 
ejected  through  the  mouth,  without  making  any  external 
incision,  portions  of  the  bone  overlying  it  being  removed  with 
u  Hoy's  saw,  or  by  bonc-n!j)pei'8  and  h  gouge. 

The  removal  of  the  ma-ss  will  be  followed  by  subsidence  of 
all  the  symptoms,  and  the  large  cavity  left  in  the  bone  will 
very  speedily  oontract  and  Hll  up,  leaving  no  permanent  gaj 
behind. 

Tumours  containing  confused  maases  of  tooth-«tructure 
have  been  met  with  elsewhere  than  in  tlie  jaws. 

Ovarian  cysts  are  sometimes  met  with  which  contain, 
amongst  other  structures,  teeth,  sometimes  implanted  in  a 
species  uf  jaw  ;  a  good  example  of  this,  here  figured,  is  in 
the  Museum  at  Boston,  Mass. 

Cysts  are  also  found  in  the  mouth  and  neighbouring  parts 
other  than  the  jaws ;  for  example,  these  dermoid  cystji  have 
}>eeu  met   with   iu  the  substance  of  the  tongue,  and   iu  the 
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[large  majority  of  recorded  casea  hare  uot  ))een  detected  till 
the  period  of  full  adult  life. 

Confused  Diassea  of  dental  tissues  luive  Vteen  met  xvitli  about 

the  petrouM  portion  of  the  temporal  bone  iii  horses,  and  in  one 

iuattince.  tlie  body  of  the  sphenoid  was  found  to  be  the  seat 

of  a  tumour  containing  dentine  ;    but  a»  is  pointed  out  by 

hlr.  Sutton,  these  are  to  be  regarded  as  dermoid  cysta  and 

[not  H8  tnic  deutij^rous  cysts.      This  author,   unalysing  the 
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conditions  present  where  dermoid  cysts  arise,  points  out  that 
they  occur  in  the  situation  of  obsolete  canals,  once  of  functioiuil 
importance  in  lower  animal  forms  ;  wiiere  malfonuationa  exist 
ia  Uie  way  of  locking  in  or  adventitious  mixture  of  pui'ts 
derived  from  the  epiblost,  hypoblast,  and  mesoblast ;  and  thnt 
these  adventitious  elements  and  dilated  canals  play  the  part  of 
tumour  genus. 

Another  form  of  cyst  occurs  in  the  jaws  to  which  the  name 

{^)  ¥nm  ui  OTarian  cyst.    Specimen  in  Boston  Medical  Muwum. 
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of  Dental  Cyst,  as  opposite  to  that  of  Dentigerous  Cyst  or 
composite  follicular  otlontoiue}  is  given. 

Cyst«  of  small  size  are  tolerably  frequently  met  with  attached 
to  the  roots  of  extrixcted  teeth  ;  in  the  first  iiistAuce  the  morbid 
process  is  probably  identical  with  that  resulting  in  the  forma- 
tion of  alveolar  aVfScess,  but  the  process  being  less  acute,  a 
serous  cyst  takes  the  place  of  a  rapidly  suppurating  sac.     Aa 
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such  cysts  increase  in  size  they  produce  absorption  of  the 
bony  structures  around  them,  and  may  in  this  way  couje  to 
occupy  the  cavity  of  the  antrum.  Mr.  Heath  quotes  a  case 
of  Fischer's  in  which  ho  was  able,  by  post-mortem  examination, 
to  clearly  trace  that  a  cyst  occupying  the  whole  antrum  had 
no  connection  whatever  with  the  walla  of  that  cavity,  but  was 
attached  solely  to  the  apex  of  the  fangs  of  a  molar  tooth, 
frr)ni  the  periosteimi  of  which  it  sprang. 

(■)  OTariao  teeth.     After  Blond  Sutton. 
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Mr.  Coleman  (*)  drew  attention  to  a  tooth,  to  the  side  of 
the  root  of  which  a  cyst  containing  choleateriut*  was  attached, 
in  Addition  to  ua  alveolar  abHCcss  situated  ut  the  apex  of  the 
fftiig.  Tliew!  cyats  conuecte<l  witl»  the  roots  of  teeth  occa- 
flionally  form  swellings  in  the  an^le  between  the  alveolar 
honlera  of  t)ie  jaw  and  tlie  rcflceted  mucous  membrane  of 
the  cheek,  and  when  opened  are  commonly  found  to  contain  a 
iluid  loaded  with  choleaterine  ;  a  case  of  this  kind  occurred 
at  the  Middlesex  Hospital,  under  the  care  of  the  late  Mr. 
Moore,  which  had  apparently  originated  in  this  way  ;  the  cyst 
retilletl  several  times  after  it  Imd  l)een  punctured,   but  after 
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ig  freely  slit  open  from  end  to  end,  it  filled  up  with 
granulations,  and  no  further  trouble  was  experienced  from  it. 

M,  Ma^tot  (**  Mem.  sur  les  Kystea  des  Machoires  ")  relates 
.1  ca*e  met  with  by  Verneuil  in  which  a  uyst  as  large  tia  an 
orange  wiw  opened,  and  on  inti*oducing  the  finger  the  roots 
I  of  a  tooth  entirely  denuded  of  all  soft  parte  were  felt  :  after 
ltd  removal  its  motH  were  found  roughened  and  eroded. 

It  beenis  very  probable  that  cystic  diseaae  of  the  lower 
jaw  may  not  infrequently  be  due,  in  the  fii-st  instance,  to  the 
iiTitation  set  up  by  stumps  or  carious  teeth :  the  following 
case,  which  lately  (>ccuri*ed  in  my  own  practice,  will  servo  to 
illuHtrat^}  thin  p<^>iut,  as  well  aa  the  general  characters  of  cystic 
enlargement  of  the  jaw. 


(')  Tratiwiction*  ot  the  Odontolopcal  Society,  1802. 

f^)  K\*X-*   iiUm-hiHl    Ut    ili«    ruois  uf    |K<nniinont    teeth.      From   Heath 
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Tho  pntiont,  u  lady  aged  thirty-five,  Btuted  that  two  veaiv 

previously  she  had  h:iU  i\  severe  inflftmmatorj'  attack,  involv- 
ing the  stumps  of  one  of  tho  molarn  in  the  lower  jaw  ;  at 
that  time  her  face  was  exoessively  awoHcn  for  Horae  days, 
after  which  tho  iuflammation  gradually  passed  off;  but  she 
distinctly  states  that  the  enlargement  around  the  aH'ected 
tooth  never  disappeared.  When  first  seen  by  me,  the  second 
l>iciuspid  and  the  tliree  molars  of  the  right  side  wew  al! 
decayed  down  to  the  level  of  the  gum,  and  the  stumpti  were 
somewhat  displaced  inwards.  Fi"om  the  stump  of  the  second 
bicuspid  to  that  of  the  second  molar,  the  ffroove  between 
the  cheek  and  the  bone  was  entirely  obliterated  by  a  rounded 
tumour,  but  the  internal  alveolar  plate  was  only  very  slightly 
bulged  inwards.  On  pressing  firrnly  witli  the  finger  on  the 
front  or  the  back  part  of  the  tumour,  a  peculiar  crackling 
sensation  wab  felt,  but  a  bridge  of  Hrm  boue  crossed  its  central 
portion  which  did  not  yield  in  the  least  to  pressure.  Tho 
fltnmfta  of  the  teeth  were  all  loose,  and  the  patient  stated  that 
a  glairy  fluid  had  at  times  oo/ed  from  around  one  uf  them. 
The  face  was  considerably  disfigured  by  the  enlargement ; 
but  the  skin  was  perfectly  movable  over  the  tumour,  as  was 
also  the  nuicous  membrane  in  the  mouth.  No  enlarged  glamU 
were  to  be  felt  iu  its  nei|;bbuurhood  ;  and  the  tumour  was 
quite  painless,  save  thai  the  patient  complained  of  a  scusc 
of  fulness  and  tension. 

The  piitient  was  placed  umler  tin  anresthetic,  and  the 
stumps  extracted,  a  slight  flow  of  clear  Huid  from  the  sockets 
following  their  removal  ;  an  incision  was  made  midway 
between  the  cheek  and  the  jaw  along  the  whole  length  of 
tlic  cyst,  which  was  cut  into  by  l»one- forceps,  and  a  jwrtion 
of  the  firm  bar  fif  bono  which  arched  over  its  middle  cut 
out.  On  passing  the  finger  into  the  cavity,  its  walls  felt 
as  though  made  up  of  small  fragments  like  a  broken  egg>«! 
shell,  and  by  pressure  on  the  outside  it  could  be  made  to 
partially  collapse. 

The  cavity  was  stuffed  with  carboUsed  lint,  which  wa» 
removed  on  the  third  day. 

Three  months  afterwanls  all  enlargomeut  had  disappeared, 
and  no  trace  could  lie  felt  even  of  the  strong  bony  bar  which 
had  bridged  over  the  tumour  \  several  small  pieces  of  iMine 
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tuul  come  away  in  tbe   meantime,  but  uo    fragmeat   of  auy 
cuusidurHble  size  liad  separated. 

In  the  duvclopoicnt  of  cysts  within  the  lower  jaw,  it  ia  tbe 
(inter  plate  which  cnnmifnily  becomes  buljrcd  by  the  tumour, 
whieh,  if  loft  to  itself  for  a  sufficiently  long  time,  effects  the 
the  coinplote  absorption  of  the  bone  investing  it,  so  that 
fliiotuation  may  be  readily  detected  through  its  membranous 
wallb. 

A  fuller  account  of  cystic  disease  of  the  lower  jaw  will  be 
found  in  Mr.  Heath's  admirable  work,  to  which  the  reader  is 
referred  for  cases  und  infonnatiou  which  hardly  fall  within 
the  scope  of  the  present  bouk. 

.  A  case  is  recorded  by  Mr.  Cootc  of  cystio  tumour  of  the 
lower  jaw,  which  waa  referred  to  the  irritation  of  tooUt-stumps, 
and  was  treated  by  the  extraction  of  the  stumps — the  patient's 
age  (aeventy-livo)  and  condition  precludiujij;  uny  more  radical 
operation.  But  the  patient's  death  occurred  before  sufficient 
time  hiul  ensue<i  to  show  what  result  would  have  been  attained. 

When  the  disease  is  in  connection  with  the  roots  of  carious 
teeth,  it  has  been  proposed,  and  successfully  practised  in 
some  cases,  simply  to  remove  the  tooth,  enlarge  the  alveolus, 
and  through  it  stufTthe  cavity  with  lint. 

As  such  cystH  frequently  till  uj)  again,  it  is  desirable  to 
remove  must  of  the  cyst-wall,  or  to  freely  curette  it  :  in  some 
cases  a  successful  result  has  been  attained  by  stuffing  the 
cavity  with  lint  soaked  in  a  caustic,  such  as  solution  of 
chromic  acid.  This  destroys  the  cyst-wall  and  sometimes 
induces  some  exfoliation  of  bone,  but  ctfects  a  com])lete  cure, 
hi  a  few  cases  I  have  endeavoured  to  preserve  an  imi>ortant 
tooth  which  has  given  rise  to  a  cyst,  but  the  ultimate  result 
has  usually  been  that  I  have  had  to  extract  it  after  the  cyat 
had  refilled  several  times. 
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The  fluid  found  iu  the  mouth  is  a  mixture  of  the  secretinu 
«jf  the  aalivary  glnnds  aiid  of  the  buccal  mucous  glnikdn,  uiid 
it«  chemical  and  physical  propertien  vary  as  the  one  or  other 
preponderate.  It  is  a  glairy  fluid,  oontiiining  epithelium  celU, 
xnuoouB  corjniscles,  and  salivary  corpuscles. 

Its  reaction  is  alkaline,  though  when  it  is  scanty  the  reaction 
of  the  mouth  may  be  acid  ;  the  first  few  drops  coUectetl  froiu 
the  parotid  may  be  acid,  but  this  is  due  to  its  having  beeu 
retained  in  the  duct  for  a  time  and  having  undergone  cliange 
there ;  it  serves  to  show  how  easily  aci<is  are  formed  in  the 
mouth  by  fermentative  processes. 

The  most  ubimdant  source  of  saliva  is  the  parotid  gland, 
which  seems  to  discharge  the  function  of  keeping  the  mouth 
moist :  it  is  not  viscid,  and  contains  no  structund  forms  ;  it 
contains  little  or  no  mucin,  but  perhaps  contains  some  globulin; 
it  has  one  peculiarity  which  is  not  shared  by  the  saliva  from 
any  of  the  other  glands,  and  this  is»  that  when  left  to  itaclf  for 
a  few  minutes  it  becomes  turbid  from  a  deposit  of  carbonate 
of  lime  taking  place,  owing  to  the  escape  of  the  carbonic  acid 
which  hold  it  iu  solution. 

This  fact  explains  the  enormous  deposits  of  tartar  which  are 
often  to  be  seen  on  the  molar  teeth  opposite  to  Stenson's  duct; 
another  reason  fur  the  great  amount  of  tbeso  deposits  being, 
perliiips,  that  this  gland  is  eoustautly  pouring  forth  its  secretion, 
though  not  in  great  abundance,  indejiendently  of  the  stimulus 

of    f0(Ml. 

llio  submaxillary  saliva  is  more  strongly  alkaline,  and  much 
moix'  viscid,  its  viscidity  lieiug  due  to  the  presence  of  mucin 
in  considerable  t^uauttty  ;  it  contains  nniuy  salivary  corpuscles, 
Aud  masses  of  protifid  matter,  which  show  amu-boid  movements; 
it  is  i>oured  out  but  little  except  iu  response  to  the  stimulus  of 
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I,  or  of  mochanicAl  irritation  such  aa  is  set  up  in  operations 
upon  the  month. 

The  secretion  of  saliva  is  mostly  a  retlex  act,  iLe  impulse 
being  couvejed  in  the  case  of  the  parotid  by  way  of  the 
Aunciilo-temponvl  nerve,  and  in  the  case  of  the  submaxillary, 
by  the  chorda  tympiuii ;  the  afferent  impuUea  being  conveyed 
by  the  lingual  or  gloaso-pharyugeal  nervet*  under  the  ordinary 
4:trcunistunces  of  taking  food.  But  that  stimidution  of  other 
bnmches  of  the  fift)i  nerve  will  have  the  sitme  etfect,  is  every 
day  demonstrHted  to  tl»e  ilentist  by  the  jiijnsh  of  saliva  which 
follows  instiuitly  upon  the  intlictiou  of  pain  in  excavating 
sensitive  dentine. 

For  the  relation  of  the  sympathetic  to  wilivary  socretiou  in 
the  way  of  dimiuishint?  the  flow,  while  at  the  sante  time  its 
^•isciJity  aud  its  activity  in  acting;  uj^on  starch  is  increased,  the 
student  must  refer  to  physi(dugical  text-books ;  the  subject  is 
too  complex  for  discussiou  here. 

The  sublingual  gland  pours  out  ii  viscid  fluid,  rich  in  the 
"ptyalin"  of  Berzelius,  luid  alflo  alkaline. 

In  addition  to  the  products  of  these  several  glands,  we  have 
the  "buccal  mucus;"  according  to  the  experiments  of  A.  Bernard 
and  of  Dr.  Miigitot  this  also  is  alkaline,  and  is  very  rich  in 
Albuminous  matters,  which  may  form  concretions  about  tho 
teeth,  as  is  seen  in  fevers  and  certain  other  disorders. 

The  mixoil  sidiva  from  these  various  sources  is  alkaline,  and 
sepaiTitca  on  standing  into  layers,  the  lowest  of  which  contain 
epithelial  cells,  mucus  corpuscles,  fat,  vibrionos  and  cryptogams, 
and  other  accidental  constituents. 

Hut  notwithstanding  tlie  alkaline  nature  of  each  and  all  of 
these  secretions  in  health,  a  piece  of  litmus  paper  applied  to 
tlie  necks  of  the  teeth,  or  to  the  borders  of  the  gum,  often  shows 
ou  acid  reaction.  This  is  due  to  products  of  fermentation,  aud 
not  to  secretions  originally  acid  ;  and  the  more  tho  mucous 
element  of  the  saliva  prc'lomiuatea,  the  more  fermentation  will 
there  be  :  the  mucus  being  rich  in  albuuicn,  and  the  viscous 
albuminous  elenjent  of  the  glandidar  sjUiva  (ptyalin  of  Bt^rise- 
liu8),  being  also  albuminous,  furnish  in  abundance  the  fcnnent 
required.  Moreover,  the  more  abundant  these  viscous  mutters 
are,  the  more  wdl  food  be  retained  in  the  fissures  between  the 
teeth  to  uuderfro  fermeutatiou ;   but  this  acid  reaction,  often 


lu  uii.  tu  Of  IDS.  nave  been  given  as  e 

Analyses  of  Sa 

Mixed  human  saliva  contaiiis  (He 
Chemistry"):— 

Water        .... 

Solida         .... 
Soluble  organic  matter 
Epithelium ... 
Potassium  sulphocyanide 
Salts 

Analyses,  however,  vary  somewhat 
given,  but  within  small  limits. 

The  submaxilliary  saliva  contains, 
Schmidt : — 

Water         .  _      . 

Solids 

Organic  matter  (mucin,  ptya 
Salts  (potassic  and  sodic  chli 
calcic  and  magnesic  phoi 
carbonates,  1*16)  . 
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Human  parotid  saliva  oontaina  (Hoppe  Seyler): — 

WaWr                 993'ir> 

Soliils         ...                  ...  B'St 

Organk^  muttt^r             ...  3*44 

S*Ut8   .                                   ...  3-40 

Traces  of  sulphocyanide  of  potassium  are  also  met  with  in 
saliva. 

Dr.  Keuwiok  states  that  sulphocyauides  are  iu  excess  iu  cases 
ul'  iicutt^  rheuniati»iu,  acute  jk'otit,  and  bilious  heiiduchu,  and  in 
early  stages  of  all  inilammut<.iry  disorders  ;  iu  these  cases  there 
is  excess  of  fibrine  in  the  blood,  and,  may  be,  an  excretion  of 
unoxidiscd  sulpljur  resulting  from  the  largo  amount  of  albumen 
altered  by  iuflunimatory  process  and  so  rendered  unfit  for 
organization. 

Some  have  held  them  to  be  a  result  of  decomposition  set  up 
by  decayed  teeth — others  that  they  are  due  to  smoking — but 
his  investigations  did  not  lend  confirmation  to  these  ideas 
(Trans.  Med.  ('liirur^'.  Soc.,  1882). 

The  saliva  undergoes  great  alteration  in  certain  morbid  con- 
ditions of  the  m<.iuth,  or  of  the  general  system. 

To  take  the  simplest  examjfle  Hrat  :  in  stomatitis,  tonsilitiH, 
<»r  pharyngitis,  there  is  a  greatly-increiised  secretion  of  buccal 
mucus;  ns  a  consei|Ucncc  of  this  there  is  greater  acid  reaction 
iu  the  mouth,  which  is  mnde  evident  not  ouly  by  litmus,  but 
by  the  solution,  and  consetjuent  disappean&nce  at  such  times, 
of  deposits  of  tartar.  It  is  also  sasccptihle  of  alteration  by 
chronic  disordera  of  the  mucous  membrane,  such  as  arc  geuenilly 
associated  witli  enlarged  tonsils,  and  a  granular,  ilahhy-looking 
iippearance  of  the  pharynx  (Magitot^  1(k:  cit.). 

In  the  course  of  many  acme  diseases  the  secretion  of  sjxliva 
is  greatly  atl'ected.  In  small-pox,  salivation,  often  profuse,  is 
met  with ;  but,  as  a  nJe,  the  febrile  condition  is  associated 
with  a  dry  tongxie,  from  the  suppression  of  the  secretions  of 
the  salivary  glauds,  and  with  the  formation  of  sordes  upon  the 
teeth,  due  to  a  relatively  excessive  outpouring  of  buccal  mucus. 
The  formation  of  sordoa  around  the  teeth  is  further  favoured 
by  the  temporary  cessation  of  mastication,  so  that  the  mucus 
can  collect  and  hanlen  undisturbe*!. 

It  is  iu  gritat  pai't  due  to  such  causes  that  a  severe  illness 
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often  entails  great  destructiou  of  tl»e  teeth ;  the  thickeueiT 
muciw  aftbnls  a  rently  nidus  fnr  ferracutation,  and  furnishes 
alao  the  ferment  required,  so  that  the  reaction  upon  the  ^nm» 
lw?comc3  stronglv  acid. 

The  condition  of  the  oral  seeretiona  u  markedjy  dependent 
on  certain  chronic  disorders,  of  which,  perhaps,  dyspepsiii 
exereines  the  stn^ngest  influence. 

The  fluid  poured  out  by  the  glands  is  unusually  rich  iu 
viHcoua  nibuminoua  couatituenta,  whilst  the  mucous  secretion 
is  gieatly  incivaaed  in  quantity.  Hence  arises  that  jwculiar 
condition  of  saliva  in  which  it  may  be  drawn  out  into  strings 
between  the  teeth  or  wherever  the  raucous  membrane  is  touched 
by  the  Hnger :  a  condition  with  which,  in  associatiou  with  most 
extensive  caries,  every  dental  surgeon  ia  familiar,  and  which 
haa  already  been  noticed,  so  that  we,  in  connection  with  the 
subject  of  Dental  Caries,  merely  note  here,  that  the  deix>sitiou 
of  tartar  composed  of  carbonate  of  lime  is  almost  unkuown 
where  this  condition  of  mouth  exists. 

The  secretion  from  the  salivary  glands  may  become  purulent, 
and  miiy  long  remain  so.  A  jiatient  of  the  writer  has  had 
purulent  ])arotid  saliva  for  fifteen  ^ears,  ever  since  an  attack  of 
typhus  (?  typhoid),  and  has  sufl!ered  no  inconvenience  beyond 
diyncss  and  clamminess  of  the  mouth,  with  very  extenaire 
oarie«  (see  Trans.  Odont.  Srx;.). 

A  peculiar  condition  is  sometimes  met  with  it,  apparently  in 
consequence  of  thu  ducts  being  iujidequate  to  carry  otF  tlie 
secretion  of  the  parotid  with  sufficient  rapidity,  the  gland  or 
portions  of  it  then  becomes  swollen  and  tense  with  a  feeling  i»f 
stifl^nesa.  The  swelling  ia  induced  by  the  stimulus  of  food,  and 
passes  slowly  olf,  so  that  in  an  hour's  time  there  is  no  trace  of 
it.  Hence  the  |>ractitioner  may  be  consulted  about  it,  but  not 
get  the  chance  of  seeing  it,  f<tr  in  few  cases  wliich  I  have  met 
with  it  comes  capriciously,  and  cannot  be  always  got  at  will 
by  the  taking  of  an  appnipriute  food  stimulus.  I  have  never 
met  with  it  in  any  other  gUuul  thau  the  parotid,  and  it  ia  at 
most  hut  a  small  inconvenience. 

There  is  great  discrepancy  in  the  results  wliich  have  been 
attained  in  experiments  tipon  the  acidity  or  alkalinity  of  the 
Kal  i  va. 

Thus,  Dr.  Gushing  (Trans.  Illinois  Dental  Soa,  1874)  found 
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itt  ft  healtliy  month  a  slijjht  acid  reaction  to  be  ne*irly  constant 
in  the  neij^rhl^onrhoo*!  of  Stenson'a  duct,  and  under  tlie  ton^jriie  ; 
\\\a  experiments  did  not  in  any  way  isolate  the  saliva  fnuii 
the  buccal  nincus. 

Dr.  Spalding  found  that  the  saliva  is  alkaline  in  motit  oases 
of  rapid  decay  :  alti^)gctber  the  evidence  collected  by  various 
observers  is  ho[>elessly  discrepant,  as  others  report  that  pre- 
cisely the  contrary  is  the  case. 

Perhaps  the  truth  may  be  that  the  saliva  is  always  alkaline, 
and  the  buccal  mucus  aometinies  acid,  but  sometimes  not  :  and 
that  the  after  reactions  obtained  by  teat  papers  laid  upon  the 
surface  are  determined  by  the  preponderance  of  one  or  the 
other. 

The  saliva,  together  with  onil  and  pulmonary  muous,  holds 
in  solution  various  salts,  which  are  precipitated  in  greater  or 
less  quantity  on  natural  nr  artificial  teeth,  in  those  situations 
where  the  fluids  of  the  motith  remain  at  rest.  Kpithelial  scaler 
and  other  extraneous  matters  that  may  be  floating  in  the  oral 
fluids,  or  are  entangled  amongst  the  teeth,  become  impacted 
in  the  precipit^ited  salts,  and  thus  contribute  to  form  the 
concretion  known  as  tartar. 

According  to  Berzelius,  tartar  is  composed  of — 

Earthy  phosphates 79*0 

SttlivoT)'  mucus      .         .  .         .12*0 

Ptyalin 10 

Antmtd  matter  soluble  iu  hydrochloric  acid      .       7*5 


A  calculus  met  with  in  the  tonsil  consisted  of — 

Water 

Magnesium  phosphate  .  .  .  .  . 
Calcium  phosphate  .  .  .  .  . 
carbonate 


22-07 
1-07 

67-18 
813 


Dut  no  two  analyses  of  tartar  give  the  same  result,  for  the 
reason  that  it  viiries  indefinitely  in  comjawition.  For  instance, 
if  the  tartar  deposited  near  the  orifice  of  Stonson'a  duct  be 
examined,  it  will  be  found  to  contain  much  carlK>nate  of  lime, 
whereas  that  from  the  lower  incisors  will  contain  little  car- 
bonate, and  much  phosphntc  of  lime. 
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TartAT  haa  been  described  by  dentists  as  of  sevcml  different 
kindn,  nnd  luimetl  from  the  variation  of  colour  and  denaity  it 
presents.  Tims,  «mo  sort  is  culled  black,  another  green,  a  tliird 
yellow  tartjir.  The  division  is  not,  however,  so  far  iis  I  know, 
based  upon  any  ascertained  chemical  difterence,  and  may  there- 
fore be  disregarded.  I  conceive  that  in  mout  instances  tliese 
physical  variations  are  traceable  to  the  time  oocupiod  in  it« 
formation,  or  to  the  habits  of  the  individual. 

Thus,  when  the  tartar  collects  tjuiekly  it  is  usually  soft  and 
yellow  ;  and,  on  the  other  hand,  when  the  pi*oces8  is  slow,  it  ia 
tlark  and  hard.  Then,  tigain,  in  those  who  smoke  much,  the 
tATtar  is  of  deep  bi*c>wn  or  black  colo»»r.  In  teeth  whei-e  one 
fang  has  been  neon>seti,  and  stripped  of  |>eriosteum,  the  surface 
of  the  dead  fang  is  often  Btud<led  with  nodules  of  very  hard 
^rrccnish  tartar,  which,  durin;^  the  time  of  its  deposition,  hna^ 
l»cen  biithed  in  pus  secreted  from  the  lining  membrane  ol 
the  socket.  This  tartar  is  so  strongly  adherent  to  the  teeth, 
that  its  removiU  is  a  matter  of  difficulty ;  it  would  seem 
pru1>able  that  it  is  chemically  distinct  from  that  which  occurs 
above  the  level  of  the  edge  of  the  guius,  but  this  ia  only 
conjecture. 

Many  American  writers  draw  a  distinction  between  tartar 
deriveti  from  the  saliva,  and  that  which  is  dark  in  colour, 
utxlular,  and  deep  witliin  the  socket— which  they  believe  to  be 
derived  from  the  l)lood,  and  term  senimiual  calculus.  This, 
however,  is  by  no  means  jiroven,  nud  for  various  reasons  appenra 
t<x)  to  be  hijihly  improbable.  For  one  thing,  it  has  yet  to  be 
Hhuwu  that  any  deposit  of  tiirtar  ever  t^kes  place  prior  to  the 
detachment  of  the  perioKteuut,  so  that  access  of  saliva  has 
become  possible. 

In  addition  to  cliiitning  for  it  this  origin,  some  American 
authors  claim  that  siu^h  tartar  contains  lu-ic  ticid  or  urates — to 
this  it  will  be  necessary  to  recur  \n  discussing  the  nature  of 
pyorrhea  lUveolaris,  so  it  will  suffice  for  the  moment  that  this 
alisu  is  not  proven,  if  indeed  it  ha  not  absolutely  disproved, 

A  very  curious  specimen  of  tartar  wan  recently  given  to  me 
which  formed  a  compact  nodule  on  the  end  of  a  mot,  simulating 
a  calciticntion  of  an  abscess  sac.  It  appears  as  though  moulded 
to  the  interior  of  an  abscess  sac  accurately,  and  that  T  believe 
to  have  been  its  origin,  it  being  a  deposit  entirely  tilling  up  an 
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\rQ\d  abscess  sac     ThiH  was  examined  by  me  for  urates,  with 
>latelj  negative  results. 

occurs  in  a  great  variety  of  animals  when  kept  in 

[coaBneirieut,  but  la  less  commoa  in  wild  animnls ;  indeed  in 
:bcm  it  is  geueruly  u  sign  of  disease  of  particular  teeth,  from 

[injury  or  other  cause,  and  this  would  suggest  that  itt*  frequency 
iu  man  is  in  a  measure  due  to  diminished  use  of  the  teeth, 

iwhich   is  A  sulbcient  explanation  without  calling  into  rcqui- 

i«itinn  alterations  in  the  composition  of  saliva  duo  to  nerve 
stimulation. 

Tartar  collecta  in  the  hirgest  quantity  in  two  aituations  : 
behind  the  lower  incisors,  and  on  the  outer  or  labial  surface  of 
the  u[jj>er  molars.  Its  formation  in  the  latter  situation  is  very 
readily  explained  by  the  fact  that  parotid  sidiva,  on  exposure 
to  the  air,  deposits  ctubonate  of  lime.  In  the  other  situation, 
there  is  a  constant  alkaline  reaction  maintained  by  the  parts 
being  constantly  bathed  in  saliva  from  tlie  glands;  very  large 
depositions  of  tartar  are  only  possible  where  an  alkaline  reaction 
exists,  and  hence  has  arisen  the  idea  that  taitar  is  a  preservative 
of  the  t«eth,  whereas  the  truth  is  that  it  can  only  collect  largely 
in  a  mouth  the  condition  of  which  renders  the  progress  of  ciu-ies 
slow. 

If  a  vertical  section  of  a  piece  of  tartar  Ix*  carefully  nuide,  it 
will  bo  found  to  present  a  wedge  shape,  the  base  of  which  lies 
in  contact  willi  the  gum.  The  surface  towards  the  tongue  or 
cheek  is  usually  snuHith,  Init  that  against  the  gum  is  rough  ; 
and  it  is  to  the  latter  ailditions  arc  mostly  made.  The  gums 
become  irritated  and  inflamed  from  the  contact  of  the  rough 
surface  of  the  tartar;  the  alveoli  become  abnorlMid,  and  the 
gum  recedes,  making  way  for  the  further  accunmhition  of  the 
salivary  sslts.  To  the  dental  tissues  themselves  the  tartar 
does  no  direct  injury,  but  its  effect  uptm  the  gums  and  alveoli 
is  destructive,  and  hence  indirectly  ujion  the  teeth,  by  depriving 
them  of  their  H<">cket8. 

This  dep<«ition  may  go  to  such  an  extent  that  not  only  the 
crowns,  but  the  whole  roota  of  several  contiguous  teeth  maybe 
hidden  in  one  shapeless  mass  of  tartar.  The  friction  of  masti- 
cation does  much  to  hiu<ler  its  deposition,  and  careful  daily 
brushing  will  do  much  to  prevent  the  accumulation  of  tartar 
on  the  teeth,  but  should  au  accumulation  take  pLice,  it  must 
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be  removed  from  time  to  time  by  iuatrumonta  Beted  for  tbe 
purpose. 

Large  aocumulations  of  tartar,  rich  in  orgauic  constituent^ 
render  the  breath  iiisufterably  offensive,  ivnd  lead  to  the  dis- 
charge of  foetid  sanioua  matter  from  the  gtima ;  but  the  slow 
accumulatiou  of  a  very  dense,  hard  tartar  in  min\ite  qimntitiea 
along  the  edges  of  the  gum,  occurs  iu  the  moutlm  of  the  must 
healthy  people^  and  may  ahuost  bu  considered  as  a  normal 
oocurrcuce, 

Largo  numbers  of  micro-organisms  are  found  in  tartar,  lepto- 
thrix  forms  being  the  most  abundant. 

The  benetit  derived  from  scaling  the  teeth,  in  great  measure 
depends  on  the  thoroughuess  of  the  operation  ;  for  if  small 
fragments  are  left,  they  form  nuclei  for  the  dejiosition  of  fresh 
salts.  In  order  to  secure  tlic  smoothness  of  the  scaletl  sur- 
faces, they  should  be  polished  with  pumice-powder  on  a  piece 
of  wood,  after  the  tartar  has  been  removed  by  suitable  steel 
instruments. 

The  tartar  which  lies  within  the  edges  of  the  gum  is  tenfold 
more  destructive  than  tliat  wliich  is  in  full  view,  and  must  i>e 
sought  for  and  removed  with  the  moat  scrupulous  care. 

Tooth-powder  or  fluids  that  will  dissolve  the  tartar  will  also 
dissolve  the  enamel,  and  tlierefure  may  not  be  used. 

In  young  people  the  permanent  teeth  soon  after  their 
appearance  through  the  giim  may  become  disfigured  by  the 
dep<^)8ition  of  dark-green  pigment  upon  the  surface  of  the 
enamel  near  its  temiinal  edge.  If  tiirtar  were  present  it  would 
project  from  the  general  level  of  the  tooth,  l>ut  iu  the  cases  of 
green  discoloration  the  surface  of  the  euiuuel  is  not  raised. 

The  habitual  use  of  the  tooth-brush  lUid  the  act  of  mastica- 
titm  grarlually  rub  off  the  pigment,  and  the  teeth  are  restored 
to  their  proper  colour.  If,  however,  the  disfigurement  remains 
after  the  teeth  are  fully  developed  and  the  enamel  has  acquired 
density,  the  unsightly  appearance  may  bo  removed  by  rubbing 
the  part  with  a  piece  of  soft  wood  loaded  with  tine  pumice- 
powder. 

As  to  the  nature  of  this  green  discoloration,  the  most  divene 
views  are  held  :  iu  the  tenth  edition  of  Harris's  *'  Principles  and 
Practice  of  Dentistry,"  it  is  said  to  orude  the  enamel  with 
great  i*apidity  ;  but  this  does  not  accord  with  the  experience  of 
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ost  writetB,  who  have  found  it  to  be  perfectly  iunocuous.     It 

sometimes  uiet  %vith  amongst  the  lower  luiiinals,  l)oth  domes- 

icated  and  wild,  in  whom  cariea  is  very  rarely  seeu  ;  and  the 

lour,  which  is  (>erhaps  of  vegetable  origin,  prol>ably  occupies 

the  subatiiuce  of  the  enamel  cuticle  ;  on  the  other  hand  the 

enamel    is   sometimes    fDimd   roughened   and    chalky-looking 

nder  iL 

It  must  he  remembered  that  syphilis  may  be  communicated 
by  meHU4  of  the  saliva;  out  of  1/JOO  c^Lses  94  per  cent,  had 
the  primary  sore  upon  the  genitals,  but  3  per  cent,  had  it  in 
the  mouth  ;  and  apart  from  the  existence  of  primary  sores 
infectious  discharges  may  exist.  Thus,  a  sailor  tattooed  twenty- 
two  people,  wetting  his  needles  with  saliva,  his  mouth  being  at 
the  time  covered  with  sores;  out  of  these  no  le^s  than  tifteen 
acquired  syphilis  (Dr.  Harlan,  Illinois  State  Dental  Soc., 
1881). 

Kissing,  the  use  of  borrowed  pi|)e8,  tooth-brushes,  luid  the 
like,  ha%'e  l>een  known  to  carry  it,  and  whistles,  tin  trumpet*. 
etc,  sold  in  the  street-s  are  not  without  their  dangers  ;  whilst 
a  wound  from  an  elevator  during  the  extraction  of  stumps 
from  u  syphilitic  mouth  has  been  known  to  infect  the  operator. 

hi  the  "Westeru  Dented  Journal"  ^1890),  Dr.  Parkcs.  of 
Kansas  City,  records  a  cose  of  secondary  syphilis  observed  in 
a  young  lady,  the  primary  sore  having  arisen  in  the  socket 
of  a  tooth  extracted  some  months  before  :  the  gum  had  been 
cut  rramd  the  tooth  with  a  blunt  knife  prior  to  the  extmc- 
tiou,  and  a  chancre  formed  which  never  healed.  A  gentleman 
to  whom  she  was  engaged  acquired  a  chancre  on  the  lip. 

It  therefore  Ijehoves  the  dentist  to  use  every  precaution  as 
to  cleanliness  in  his  forceps,  scalem,  etc.,  and  for  the  sake  of 
his |HVtients,  oj)  well  as  for  his  own  sake,  to  observe  all  possible 
precautions  in  operating  upon  any  suspicious  looking  mouth. 

The  mouth  lesions  come  on  rather  late  as  a  rule,  after  six 
months  or  a  year  ;  they  then  present  themselves  as  white  or 
slightly  excoriated  piUches,  or  as  simply  raised  patches ;  when 
there  is  idceration  they  are  far  less  tender  and  painful  than 
their  size  would  lead  us  to  expect,  so  that  painlessness  comes 
to  be  one  of  the  diagnostic  signs  of  a  syphilitic  ulcer ;  after 
the  lapse  of  longer  periods  more  or  less  scaly  piitches,  like 
icthyosis,  are  met  with. 
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The  pi'aduM.1  wjisting  of  the  aivenlar  processes,  accompauiod 
J»y  i\  corresponding  recedence  of  tl»e  giinis,  keeps  pHce  with 
tboue  geueml  chnuges  which  attend  the  advance  towards  old 
age.  The  necks  of  teeth  hecome  exposed,  the  gum  continues 
to  sink  lower  and  lower  till  the  whole  of  the  roots  are  uncoveretl, 
utul  the  teeth  ut  luHt  fnW  out.  Then  the  ttlveolar  ridges  waute, 
till,  in  some  inHlances,  the  upper  jaw  liecomes  nearly  flat,  and 
the  lower  is  redueed  to  a  mere  bar  of  bone,  almost  flat  Topped. 
Sir  G.  Humphrey  found  that  forty-aeven  centenarians  had  an 
average  of  4-0  teeth  each. 

Wenj  this  only  met  with  in  advanced  age  the  dentist  might 
well  look  upon  it  as  a  thing  altogether  beyond  remedy,  but 
imfortunatoly  it  frequently  antedates  any  other  indication  of 
senility,  and  even  comes  on  in  middle  life.  Thna,  in  a  middle- 
aged  patient,  without  any  ap])arent  wnAting  of  the  gum.H,  the 
whole  of  the  upper  front  tt-eth  Iwcame  excessively  loose  and 
fell  out.  The  alveoli  were  altogether  absorbed,  t»r  were  greatly 
enlarged  ;  but  the  presence  of  any  manifest  disease,  either  in 
the  teeth  tbcniifclvcs  or  in  the  surrounding  part^,  could  not  be 
detected.  The  gums  were  not  more  vivscular  than  would  be 
considered  consistent  witli  Jiealth,  and  in  tlie  teeth  there  was 
a  total  absence  of  that  Iiom-like  appearance  of  tlie  roots 
sometimes  seen ;  iudced,  the  canse  of  the  malady  was  too 
obscure  to  admit  of  recognition. 

Siiuietinies,  however,  the  destruction  -A  the  socket  ia  more 
partial. 

The  more  prominent  of  outstanding  teeth  lure  tbrjee  the 
sncketa  of  which  are  most  liable  to  Inicome  absorbed  ;  teetli,  in 
fact,  the  roots  oi  wliich  art'  but  thinly  covered  by  Iwne  and 
soft  parts.  This  is  shown  in  the  case  figured.  The  right  upper 
canine  has  lost  the  whole  of   the  auterior  wall  of  its  socket. 
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while  the  contiguous  lateral  incisor,  which  lies  back,  has 
retained  the  correspoudiug  part  of  the  alveolar  investment. 
The  canine  teeth,  being  the  lajst  of  the  front  teeth  to  take  their 
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pohition,  in  a  contracted  jaw  are  likely  to  stand  in  advance  of 
the  dental  arch.  The  uouree  taken  hy  the  root  can  be  readily 
traced,  and  the  Bmnll  amount  of  bone  and  gum  by  which  ita 


nntenor  surface  is  clothed  recognised.  It  is  from  the  roots  of 
11  tootli  so  placed  that  the  anterior  and  projecting  wall  of  the 
socket  moat  frequently  disappears.     The  labial  surface  of  the 

(*)  T)tu  upper  »D(I  luwer  nuL\ill:p.  from  a  subject  Rg:ed  thirty,  fhoiriD^ 
extensive  uh^nqitiun  of  the  nlveolar  prooe«M  of  the  front  t«cth. 

(')  The  lower  jaw  uf  a  mole  ^uhjoct  who  iJiMl  ut  the  age  nf  six  yean, 
fthowtng  the  rtflulU  of  abiu>rptiuij  uf  Utb  alveoli  of  the  temporury  teeth. 
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root  Incomes  expoaed  throughoiit  the  greater  pnrtof  its  length, 
leaving  the  tooth  dependent  iip<m  the  posterior  or  lingual  wall 
of  the  socket  for  its  retentimi  in  the  jaw.  A  prounnent  and 
comparatively  unsupported  position  would  seem  to  offer  an 
explanation  of  the  early  dieappeanincc  of  the  outer  plate  of 
the  alveolue,  but  caBea  are  now  and  then  seen  to  which  this 
explanation  could  not  he  satisfactorily  applied.  A  specimen 
in  niy  own  collection  exhibits  the  full  complement  of  teeth 
in  the  upper  jaw,  sound  and  well  armnged,  but  from  a 
bicuspid  tooth  the  whole  of  the  labial  plate  of  'the  alveolus 
lias  been  abwirbed. 

It  is  in  many  cases  very  difticnlt  to  discover  a  satisfactory 
cause  for  the  premature  disappearance  of  the  alveolar  processes. 
The  presence  of  inflanmiation  of  the  gmns,  or  of  the  alveolar 
periosteum,  or  of  collections  of  tartar  about  the  necks  of  the 
teeth,  and  the  cottsei]uent  imtatiou  of  the  edges  of  the  gnms, 
m«  followed  as  a  secondary  consequence  by  absorption  ;  but  Ofi 
will  presently  be  seen,  these  causes  do  not  always  seem  to 
account  f^r  it.  The  frequent  use  of  a  hanl  tooth-brush  may 
hasten  the  wasting  (jf  an  outstanding  socket,  the  corresponding 
gum  of  which  has  the  ap[>earanGe  of  l>eiug  stret-ched  in  a  thin 
layer  over  the  neck  of  the  tooth. 

When  the  alveolar  loss  is  |:reneral  throughout  the  mouth,  it 
will,  on  inquiry,  very  commonly  bo  found  that  a  similar  mis- 
fortune has  befallen  other  and  antecedent  meml>era  of  the 
family, — that  the  predisposition  to  an  early  failure  of  the  teeth, 
from  the  recedence  of  their  sockets,  is  hereditary'. 

Teeth  which  have  no  antagonists  in  the  mouth  are  jjcrhaps 
more  liable  to  be  lost  in  this  way  than  those  which  are  in  full 
use  '  and  it  is  not  unusual  for  the  bicuspids  and  molars  to  be 
thus  shed,  whilst  the  teeth  in  the  front  of  the  mouth  remain 
fairly  firm. 

The  remarks  which  have  so  far  been  made  have  reference 
to  the  loss  of  teeth  in  advancing  age ;  but  there  is  a  class  of 
cases  in  which  this  loss  is  very  premature,  and  in  which  it 
takes  place  with  a  nipidity  and  an  an\ount  of  inflammatory 
disturbance  which  have  gained  for  it  a  specific  name.  The 
dischixrge,  which  is  a  prominent  symptom  in  the  more  acut« 
casee,  suggested  the  name  pyorrhea  alveolaria,  which  has 
passed  into  general  currency,  while  the  warm  advocacy  of  a 
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particular  form  of  treatment,  and  the  consequeut  utt^utiou 
drawn  tu  its  ndvocatc  in  connection  with  tlie  clisoaae,  has  led 
to  the  frequent  use  of  the  term  Riggs'  disease ;  this  is  to 
)>e  ref;retted,  as^  we  might  ns  well  call  sinall-pox  Jenncr's 
disease. 

One  of  the  earliest  indications  of  the  advent  of  this  state 
of  tilings,  iH  a  tliickeninjr  and  rounding  of  the  edge  of  the 
gum,  which  ucoses  to  be  closely  adherent  to  the  neck  of  the 
tooth. 

In  thia  sulcus  l)etween  the  neck  of  the  tooth  and  the. free 
edge  of  the  gum  there  is  generally  a  little  }ius,  and  as  the 
diseaBe  progresses,  the  tooth  heconiGS  detached  froui  the  soft 
parts  to  a  considerahle  tiepth,  so  that  a  piece  of  so-ctilled 
"dentist's  twist"  may  Ik?  pjissed  up  between  the  root  of  the 
tooth  and  the  alveolus.  At  this  stiigc  there  is  usually  a  con- 
sideraltle  amount  of  discharge,  which  is  y)eculiarly  oftenaive, 
and  the  breath  of  the  patient  has  a  nauseating  odour^  by  which 
it  is  often  possible  to  tell  what  is  the  matter  Viefore  inspecting 
the  mouth  at  all. 

There  ia  sometimes  a  consideralile  amount  of  neuralgic  pain 
attendant  upon  this  condition,  which  is  very  commonly  attended 
with  chronic  intlammutiou  of  the  gums,  and  may  arise  as  a 
consequence  of  scurvy  or  of  mercurial  salivation. 

But  the  causes  and  pathology  of  the  disease  are  very  oljscure  ; 
it  oft€n  arises  in  thoroughly  healthy  persons  who  have  hardly 
»d  the  period  of  middle  life,  and  whoso  teeth  have  been 
iptionally  free  from  caries. 

On  jMissing  an  instniment  down  between  the  edge  of  the 
gum  and  the  neck  of  the  tooth  a  thin  rim  of  tiirtar  will  very 
often  he  detected,  oven  in  those  cases  in  which  there  is  no 
visible  deposit  ul>ove  the  level  of  the  gum,  and  the  frequency 
of  its  cjccurreuce  has  led  srane  observei*8  to  attribute  the  whole 
disease  to  tlie  irritation  set  up  by  its  presence.  But  there  are 
many  cogent  arguuients  against  the  acceptance  of  such  a  view  : 
in  the  tirst  place,  in  thtme  ujost  acute  cjises  in  which  the  progress 
of  the  disease  is  very  nipid  indeed,  some  of  the  moat  irust- 
worthy  ol>aer\'or8  have  found  no  tartar  at  all ;  whilst,  on  the 
other  handf  its  occtuTence  in  such  a  situation,  if  only  the  gum 
Ikj  parted  from  the  tooth  for  a  long  enough  time,  would  be 
ulmoat  a  matter  of   certainty,  and    therefore  much   may   be 
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argued  from  its  oooasional  absence  and  little  from  its  veiy 
general  presence. 

While  it  muat  be  acknowledged  that  the  pathology  of  the 
disease  remains  uncertain,  yet  there  is  good  retison  for  sup|>06ing 
thftt  its  original  seat  is  either  the  edge  of  the  bouy  socket,  or 
what  amounts  to  almost  the  same  thing,  the  junction  of  the  gum 
with  the  periosteum  of  the  tooth  socket ;  and  it  bears  soutc 
little  resemblance  to  a  very  limited  caries  of  bone,  a  resemblance 
which  is  at  least  not  fliminisfaed  )iy  the  light  thrown  upon  it 
by  the  results  of  treatment. 

If  a  skull,  whether  of  an  animal  or  of  man,  in  which  alveolar 
absorption  is  going  on,  he  closely  examined,  it  will  be  found 
that  round  the  nock  of  each  tooth  affected  there  is  a  sort  of 
gutter ;  that  is  to  say,  the  loss  of  bone  has  taken  place  to  the 
greatest  extent  close  to  the  neck,  and  to  a  much  less  extent  at 
a  little  distance  from  it ;  in  other  wortis,  tlie  outer  and  inner 
alveolar  pliites  of  the  jaw  resist  and  stand  up  like  rims. 

This  appearance  is  very  marked  in  the  early  stages  of  the 
disease,  and  strongly  suggests  that  tfte  primary  mischief  is  not 
in  tlie  gum,  in  which  case  the  outside  of  the  bone  might  be 
expected  to  suffer  at  all  events  equally  with  the  immediate 
surroundings  of  the  tooth,  but  iu  the  alveolo-dental  periosteum. 

And  if  iu  such  skulls  the  teeth  \*q  liMjked  at  with  a  view  of 
ascertaining  what  relation  the  tartar  (wliich  is  not  h^st  by  the 
ordinary  processes  of  maceration,  et<!.,  but  is  always  to  l>o  found 
intiict)  bears  to  the  al)^orbing  sockets,  it  will  be  found  that 
there  is  always,  at  all  events  until  the  disease  is  very  far 
advanced  indeed,  a  very  nuiterial  interval  between  the  tartar 
and  the  surface  of  the  lx)ne,  this  interval  l>eing  always  lK?auti- 
fully  clean  ;  that  is  to  say,  the  t«rtar  does  not  approach  the 
bone  sufficiently  nearly  to  render  it  probable  that  it  can 
direct]^'  affect  it ;  if  the  tartar  be  a  primary  cause  at  all,  it 
must  act  upon  some  of  the  Boft  tissues,  and  these  in  their  turn 
upon  the  l>one. 

And  it  is  quite  certain  that  the  ordinary  light-coloured 
tartar,  such,  for  inatance,  as  that  so  abundant  upon  the  backs 
of  the  lower  front  teeth,  does  not  set  up  the  process  ;  on  the 
other  hand,  the  foriii  which  is  of  dark  colour  and  lies  within 
the  edges  of  the  guiuH,  between  them  and  the  teeth,  which  is 
open  to  more  suspicion,  could  never  have  got  there  until  the 
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gxiui  bad  liep&rted  fruui  health  and  had  already  Itegua  to  peel 
away  &om  the  neoku  of  the  teeth.  Heucc  wc  must  admit  that 
the  loosening  of  the  guiiis^  wliich  we  recognise  as  an  early 
symptom  of  the  diseaaOi  was  antecedent  to  any  influence  of 
tartar. 

Mr  Bland  Sutton  has  described  the  jaws  of  a  monkey 
(which  ho  has  presented  to  the  luiitieum  of  the  Odontological 
.Society),  in  wliich  he  believes  that  the  very  extensive  alveolar 
waste  hii8  t>een  due  to  the  efifect  of  tartar,  and  this  is  the  more 
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aigniticaut  inasmuch  as  he  is  an  advocate  in  general  for  ttie 
existence  cf  a  eonstitutional  type  of  the  disease.  Although 
not  occurring  in  man,  the  case  is  one  of  such  significance  that 
I  have  borrowed  the  figure  for  repmduction  here,  though 
unfortunately  it  is  too  rough  in  execution  to  show  all  the 
points  of  the  case.  One  side  of  )>oth  upper  and  lower  jaws 
iit  almost  free  from  disease,  whilst  upon  the  other  the  teeth 
are  cxt)0Re(i  almost  to  the  ends  of  their  roots.  The  cupped 
appearance  already  alluded  to  is  very  well  marked,  the  outer 

(I)  Skull  of  tnniik^r  (rercopithecua  lalliuulii)  with  pxtettrnvp  low  o(  nheuti. 
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find  inner  platea  of  the  jaws  standing  up  with  sharp  niarginn  ; 
while  there  is  no  appearance  of  inflanimatory  atfettion  of  the 
hone  heyoud  the  edges,  the  waste  has  gone  cm  with  siugiihir 
iHiifoniiity  along  the  whole  length  of  the  jaws,  and  there  is  a 
great  deal  of  tartar  upon  the  teeth.  But  there  is  this 
peculiarity  which  would  only  strike  the  eye  of  a  dental 
practitioner, — the  tartar  is  mainly  of  the  soft  light-coloured 
kind,  and  it  extends  up  upon  the  working  surfaces  of  the 
teeth,  so  tliat  it  proves  conclusively  that  this  side  of  the 
mouth  was  out  of  work  in  the  wiiy  of  maaticatiou  for  a 
considerahle  time  prior  to  the  animal's  deatli. 

To  nie  therefore  it  appears  quite  clear  that  the  bulk  of  the 
tartar  was  dejHtsited  after  the  teeth  had  l>euome  so  loose  and 
tender  that  the  animal  had  ceased  to  use  that  side  of  the  mouth, 
and  if  the  other  side  he  carefully  seiu-ched  the  commencement 
of  the  disease  may  be  clearly  seen  upon  the  socketa  of  teeth 
which  are  apparently  quite  free  fi-oni  turtm-. 

To  my  mind,  therefore,  this  skull  does  not  lend  support  to 
the  idea  that  the  tiirtar  really  was  a  cause,  but  rather  that  its 
presence  is  an  effect. 

In  the  Museum  of  the  Odontological  Society  there  are  skulls 
of  two  gorillas,  hoth  wild  animals,  in  which  teeth  have  been 
lost  by  alwoqjtion  of  tlie  alveoli  without  other  signs  of  disease. 

The  opportunity  of  ol»serving  the  atate  of  the  teeth  once 
occurred  to  uie  in  the  following  manner  :  a  patient,  aged  only 
thirty,  whose  tooth  wore  very  seriously  and  very  rapidly 
attacked,  and  some  of  them  loosened  to  the  degree  that  their 
extraction  was  needed,  partly  from  impatience  and  partly  as 
involviULT  less  expense  and  less  frecjuent  visits  to  the  dentist, 
which  his  circumstances  rendered  dithcult,  urged  very  strongly 
the  extraction  of  all  the  remaining  teeth  of  the  upper  jaw, 
some  few  of  which  were  hs  yet  only  in  the  incipient  stage,  so 
that  he  might  at  once  resort  to  a  suctiun-plato.  Although  it 
was  a  severe  case,  these  teeth  wliich  were  not  as  yet  greatly 
loosened,  hut  still  presented  all  the  characters  of  the  disease 
in  the  way  of  discharge  from  around  their  necks,  etc,  were 
absolutely  free  from  tartar. 

Mr.  Bland  Sutton,  in  one  of  bis  eiceediugl}-  interesting 
jiapers  upon  comparative  dental  pathology,  has  adduced 
iustmices   of  the  uremature    loss  of  teeth    in  animals  which 
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were   nffected     with    general    constitutional    diseafieR   (Tmne. 
Odont.  Soc.,  1884;. 

He  instances  u  cnilveating  op{K>88imi  (Ditlf/p/iy$  cancrity^n)^ 
Id  which  the  teeth  all  peeled  away  with  the  gum  like  a  i-ow  of 
oaiU  driven  throuj^h  a  piece  of  leather,  the  hones  l>eiug  so  )ioft 
that  they  oould  be  twisted  and  l>ent  like  putta  percha  ;  ull  the 
long  bones  were  aflected,  the  disease  being  like  inollities  oosiuni. 

Fio.  276.  (*| 


Kio.  2;6.  O 


Fig.  277.  («) 


Id  a  lemur  also,  and  in  a  uiartuoset,  the  teeth  were  falling  out, 
nnd  the  animals  presented  iinmistakeaWe  evidence  of  general 
rickets.  *'  With  this  array  of  fticts  Ifcfore  ns — and  Vk;  it  renieui- 
bered  these  cases  are  only  selections  from  numbers  which  cunic 
l)eforo  me— it  must  be  conceded  that  in  animals  premature  rail- 
ing out  of  the  teeth  is  associated  with  constitutional  diseases. 
Do  the  same  facts  apply  to  the  human  subject  t" 

(')  I^wer  jaw  of  an  oposRnm  {D.  rfiHcrirora)  fr«m  which  the  terth  pt+leil 
nwav  in  thv  mucous  mrtnnmae.     From  Sutton.     Trans,  Odont.  Soc,  1884. 

f)  I^wtT  jiiw  of  n  Icmiir  (I^tuHicticuii  jxtita)  filiowing  alvcohir  nhsctqttion. 
From  Sutton. 

('(  l^jwc-r  jiiw  nf  (I  murmofiet,  ahowiog  alveolar  ohsorption.     From  Sutlitn. 


jaw  is  nothing  but  a  slen 
as  compared  with  three  an 
jaw  of  a  lad  of  twenty  ye 
this  peculiar  osteoporotic  ] 

"In  my  previous  pape 
myself  cautiously  as  to  ti 
tion  of  the  alveolus  in  mi 
but  associated  with  some 
system." 

Further  enquiry  into  t, 
conviction.  He  then  goes 
of  destruction  of  the  alveoi 
there  is  not  a  trace  of  tartf 
deal  of  tartar :  in  the  fom 
affection  of  other  bones,  ir 
local. 

After  all  it  must  be  co: 
disease  remains  very  uucert 
idea  that  a  constitutional 
instance  it  usually  occurs  w 
symmetry,  and  the  teeth  fir 
liable  to  the  deposit  of  tarti 

And  even  if  it  be  rfto-nrH-r 
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The  luotit  atronuouH  advocate  of  this  viow,  Dr.  Vierce,  Iiolds 
ih&t  two  varieties  of  deposit  are  formed  upon  the  teeth,  one 
derived  fVom  the  saliva,  the  other  from  the  blood,  the  latter 
tiikiug  the  forrn  of  dark,  strongly  adherent  deposit  far  up  upon 
the  root.  This  latter  form  of  deposit  he  believes  to  Im2  in  close 
relation  with  pyorrhea,  and  to  be  a  direct  result  of  uric  acid 
in  the  blood,  and  claims  that  in  a  large  proportion  of  cuses  of 
such  deposits  uric  acid  can  be  detectti<]. 

Dr.  Pierce's  paper  (New  York  Odontological  Society,  1S94) 
differed itifttes  two  fonns  of  pyorrhea — one  commencing  at  the 
gum  margin  and  extending  downwards,  which  he  attributes  to 
calcium  phttsplmte  tartar,  and  a  form  of  ix'ricementul  inflam- 
mation commencing  at  or  near  the  appx  of  the  root,  without 
oouunuuicntiou  with  the  gum  margin  which  is  affected  liuit, 
and  accompanied  with  calcic  deposits  which  he  refers  to  the 
blooii,  and  not  to  the  saliva.  These  calcic  deposits,  he  says, 
consist  of  calcium  luid  sodiimi  unites,  and  hence  he  attributes 
A.  go\tty  origin  to  the  whole  process. 

Uric  acid  or  urates  having  been  found  by  Dr.  Black  and 
othere  in  tartar,  it  was  at  first  claimed  that  the  deposits 
deep  dowu  in  tlie  socket,  the  d;irk  so-called  seruminal  tartar 
couKisted,  like  chalk  stones,  of  urates,  and  some  perfectly 
fallacious  tcst^  such  as  the  evolution  of  ammonia  on  dry 
distillation,  a  reiictiou  which  would  occur  in  the  presence  of 
any  proteid,  were  relied  uj)on. 

T*iiier,  however,  the  advocates  of  the  uric  acid  theory  have 
limited  their  claims  to  the  presence  of  a  trace  of  urates,  the 
reactions  obtaiuiible  Iwing  in  most  cases  very  feeble  ;  and,  it 
havmg  been  recognised  that  the  resemblance  between  crystals 
<jf  calcic  phcsplmte  aud  uric  acid  is  clo.se,  the  murexide  test  can 
alone  be  relied  upon. 

It  has  lately  been  ulleged  that  there  is  a  nucleus  of  uric  aoid 
or  of  urates,  and  that  the  rest  of  the  concretion  has  formed 
round  this,  and  this  h/ia  been  said  to  have  been  shown  by  the 
murexide  test. 

I  am  ut  a  luss  to  see  huw  this  can  have  been  done  :  uric  acid 
does  not  give  tlie  murexide  colotir  test  itself,  but  it  has  first  to  be 
oxicliaed  by  means  of  nitric  acid  into  alloxan  and  urea,  and  the 
alloxan  to  be  subsequently  split  by  heat  into  alloxantin  and 
other  bodies,  and  it  is  the  product  alloxantin  which  gives  the 
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|)ur|>le  colour  with  ammonia  by  forming  the  murexide  or  pur- 
purate  of  ammonia. 

Hence  the  tarbir  under  examination  must  have  been  brought 
into  solution  and  evaporated  to  dryness  again,  aud  the  original 
distribution  of  the  suits  it  contained  lost. 

The  advocates  of  the  hypothesis,  and  also  Dr.  Itlack,  who  is 
not  an  advocate  of  the  hypothesis,  say  that  urates  may  bo 
detected  in  a  large  proportion,  if  not  in  all  r^ses ;  Dr.  Talbot, 
who  has  had  a  lar^e  number  of  dejKwits  examined,  apparently 
with  every  poHsil)le  care,  by  two  independent  chemists,  saya 
that  it  is  only  present  in  quite  a  small  percentas^e  of  cases 
(five  per  cent.)  (*' Dental  Cosmos."  1896,  pp.  151,  ;nO,  359, 
526,  660).  There  is  thus  great  discrepancy  in  the  results  of 
chemical  investigation,  which  is  met  by  the  advocates  of  th© 
theory  by  discrediting  the  accuracy  of  the  observers  who  do 
not  agree  with  them,  upon  the  ground  that  the  reaction 
(murexide)  is  so  delicate  that  it  can  easily  be  missed  when 
4Uautitie8  are  small.  But  if  the  deposits  '*  consist  of  calcium 
and  sodium  urates  with  free  uric  acid,"  the  reaction  would  not 
bo  a  delicate  one  at  all,  aud  could  not  be  min-sed  by  any  one 
with  the  smallest  familiarity  with  chemical  manipulation-  Aud 
if  they  do  not  so  consist  of  urates,  but  only  contain  a  trace  of 
them,  thereby  they  differ  from  gouty  deposits  elsewhere,  so  that 
it  would  seem  more  logical  to  attribute  the  cfl'ecta  of  the 
deposits  to  the  substances  of  which  they  chiefly  conaist  rather 
thau  to  those  of  which  they  contain  traces. 

Moreover,  there  are  other  bodies  which  give  a  coloration  like 
muraxidc,  aud  such  bodies  not  at  all  unlikely  to  be  present  in 
a  case  which  has  been  treated.  Thus,  salicin  and  salicylic  acid, 
aud  many  other  bodies  belonging  to  the  Phenol  group  so 
large!}'  used  as  disinfectants,  give  a  colour  not  distinguishablo 
(in  small  t|uuutity)  from  the  murexide. 

It  may  then  )>e  granteti  that  in  a  certain  (though  disputed) 
proportion  of  cases  uric  acid  can,  probably  in  minute  quantities, 
be  detected  in  these  deposits,  but  even  were  it  present  in  aI), 
it  by  no  means  follows  that  it  is  the  true  cause  and  origin  of 
the  disease. 

For  it  must  l>e  rememl>ered  that  uric  acid  is  always  present 
in  the  blood  in  small  quantities  in  health  :  that  it  is  present  in 
increased  quantities  not  only  in  gout,  but  also  in  ann^mia  aud 
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albuminuria:  and  that  we  du  nut  kiiuw  as  much  lut  could  l>e 
defiired  aa  to  it»  forumtion,  though  it  ib  certain  that  it  is  not 
formed  in  the  kidneys,  Imt  only  excreted  by  them.  Uric  acid 
is  one  of  the  products  of  the  metabolism  of  proteids,  but  it  i» 
not  one  of  the  UHiml  products  of  pruteid  putrefaction.  Au<l 
even  though  u  trace  uf  uric  acid  or  of  urates — aud  in  small 
tjuantity  it  would  be  impossible  to  say  iu  which  form  it 
occurred — were  found  in  a  deposit  of  tiirtar,  it  by  no  means 
follows  that  it  was  there  originally,  for  uric  acid  brought  by 
the  blood  may  have  combined  with  calcium  salts  already  rhere. 
But  though  this  is  an  interesting  spcculatior»,  and  may  even 
hereafter  be  established,  it  nevertheless  remains  for  the  present 
ft  speculation,  and  there  are  many  weak  links  in  the  chain  of 
evidence. 

To  >>cgio  with,  there  is  no  proof  whatever  that  deposits  do 
take  place  without  any  detftchmcnt  of  gum  margin  and  without 
iblo  access  of  saliva.  In  mouths  afl'octed  with  pyorrheji, 
liment  of  the  gum  margin  as  asccrt^iined  by  a  prol>e 
existji  over  many  teeth  aa  yet  apparently  healthy,  and  I  know 
of  no  sign  whatever  by  which  any  form  of  pyoiThea  can  he 
diagnoHcd  in  the  absence  of  such  detivchment.  How  then  are 
we  to  say  that  it  has  conuuenoed  at  or  near  the  apex  ? 

In  Dr.  Talbot's  large  series  of  examinations  the  well-marked 
cases  of  litheemia  were  not  the  ones  in  which  the  murexide 
test  gave  a  result.  And  he  strongly  holds  the  opiniou  that 
gout  bat)  nothing  to  do  with  the  disease,  at  all  events  iu  this 
direct  mamier. 

Dr.  Galippc  haa  performed  ("Journal  dcs  ConuaiBaftuces 
Medicalea,"  November,  1896),  as  check  experiments  to  those  in 
which  he  altogether  failed  to  fiud  uric  acid  or  urates  in  tartar, 
others  in  which  tartar  was  similarly  treated,  but  to  which  a 
single  drop  of  a  solutiou  of  uric  acid  (I  gram  to  1,000  grams, 
water).  This  miimte  trace  of  uric  acid,  about  -^{^  of  a  grain, 
gave  distinct  colour  reactions,  thus  proving  that  the  test  was 
amply  delicate  for  all  purposes.  When,  however,  osly  oue  droj) 
of  a  solution  containing  1  gram  to  2,500  grams  of  water  was 
added  the  reaction  failed,  though  it  succeeded  iu  water  or  iu 
aaliva,  so  that  it  was,  iu  this  extreme  dilution,  masked  by  the 
other  oi*ganic  aud  mineral  substances  present.  Dr.  Galippc,  a 
most  competent  chemist,  as  well  as  a  dental  practitioner,  has 


«Stf 


A  SIVsT^ir  OF  DBXTAl  SUWiERY. 


examined  n  large  number  of  specimens  of  tirtar,  nnd  failed 
entirely  to  find  uric  acid  by  the  murexide  reaction ;  and 
I  myself  have  examined  some  twenty  specimens  of  dark  nodular 
tartar  with  the  like  negative  resiilta. 

And  whilst  the  question  must  \\&  regarded  as  still  9ub  judiee^ 
I  incline  to  agree  with  him  :  neither  from  clinical  experience, 
nor  chemical  examination  of  specimens  of  dark  tartar,  can 
I  see  adequate  reason  to  adopt  the  view.  It  is  claimed  that 
appropriate  gouty  treatment  has  been  most  beneticial  in  some 
cases,  but  this  again  may  anse  from  improvement  of  general 
health  without  the  disease  being  due  to  the  irritation  of  urate 
deposits.  And  it  must  not  be  forgotten  that  urate  depositfi, 
as  we,  know  them  elsewhere,  ai*e  easily  tolerated,  and  are  not 
sources  of  violent  irritation,  neither  is  it  their  habit  to  set  up 
suppuration. 

Another  theory  of  its  origin,  to  which  Dr  Galippe  gives  hU 
adherence,  is  that  it  is  due  to  bacterial  infection  ;  there  is  not 
a  doubt  that  bacteria  play  an  active  part  when  the  disease 
is  once  started,  but  whether  they  can  initiate  it  is  a  question. 

Dr.  stiller  ha«,  in  the  examination  of  twenty-seven  cases, 
fuuiul  ut)  loaa  than  twenty-two  ditferent  or^anisnis  present,  and 
Mr.  H*jiightori  \\^&  found  in  the  pus  of  pyorrhea  several  pyogenic 
Htaphylococci  and  streptococci.  So  far  as  it  goes,  the  treatment 
found  most  advantageous  lends  support  to  this  idea  :  thus 
Mr.  Hougliton  lii^^  found  the  most  marked  and  speedy  advantage 
from  packing  pledgets  of  woo]  dipped  in  a  1  to  'liOOO  sub- 
limate Bolutiou  into  the  pockets ;  indeed,  he  complains  that 
the  benefit  is  so  immediate  that  the  patient  regards  it  as  a  com- 
plete cure,  and  is  with  difficulty  induced  to  persevere  with  it. 

As  an  example  of  the  effect  of  a  mechanical  irritant,  it  may 
be  mentioned  that  in  America  the  barbed  crowns  of  Ilordeum 
juhfjium  break  into  pieces,  j^euetrate  the  gums  of  cattle  near 
the  teeth,  and  pirRluce  swellingj  suppuration  and  ulceration  of 
the  bones,  the  teeth  l»eing  so  loosened  as  to  drop  out. 

The  cavities  of  the  bone  become  so  filled  with  broken  crownB 
that  they  protrude,  and  may  be  pulled  out  with  the  finger  or 
forceps,  and  the  bones  become  distorted  and  enlargot!  ('*  Xature," 
January  2ml,  lti95). 

A  case  of  septicemia  {reported  as  pya'mia),  from  neglected 
pyorrhea  is  described  by  Mr.   Verrinder  (**  Brit.  Dent.  Assoc. 
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Jounml,"  lf*96),  in  which  tlic  patient  was  suffering  from  ripors, 
constipation,  giddinefts  ami  headache,  and  foul  broatlj,  with  n 
temjK'raTtire  of  103":  his  teeth  were  all  sound,  hut  he  wa« 
aufterine  from  proFuse  pyorrheal  discharge.  All  his  symptoms 
•diaappenred  on  the  mouth  becoming  more  healthy. 

In  the  way  of  treatment,  the  first  thing  to  be  done  itt  to 
remove  the  tartar,  especially  that  which  is  within  the  umrgin 
of  the  gum,  for  this  iti  at  all  evcntb  capable  of  preveuling 
the  gum  from  resiuaing  its  proper  relation  with  the  nock  of 
the  tooth. 

Whore  the  separation  extends  far  down  the  root,  this  may 
be  a  matter  of  very  great  difficulty.  It  was  claimed  by  the 
Ute  Dr.  Riggs  that  the  edge  of  the  bone  was  always  in  a 
AfAte  of  disintegration,  and  that  it  should  bo  scraped  so  as 
to  get  a  fresh  surface  ]  for  this  purpose  he  deviscfl  a  set 
<if  instruments  somewhat  of  the  form  of  the  ])luggers  Hgure<l 
upon  page  318  (Fig.  147),  but  larger  and  having  the  ctittiug 
edges  variously  disposed,  so  as  to  ket'p  a  sharp  point  always, 
and  A  sharp  edge  towards  the  ^>nth  while  there  is  a  safo 
side  towards  the  gum.  This  is  i>ii8sed  down  parallel  with 
the  root,  and  the  point  used  to  scrape  the  bone,  an  operation 
which  gives  a  good  deal  of  pain. 

There  is  not  the  leiust  doubt  that  a  conscientioua  appli- 
cation of  Dr.  Riggs'  metho<l  will  in  a  large  proportion  of  ciises 
effect  at  least  a  great  temporary  improvement,  much  more 
than  ordinary  scaling  will  efTect,  and  this  eeems  to  lend  colour 
to  the  view  that  the  seat  of  trouble  is  at  the  edge  of  the 

le.  But  1  have  seen  cases  tolenibly  severe  which  havs 
led  to  be  on  the  higli  road  tf>  complete  cure,  and  yet 
six  months  afterwards  have  been  worse  than  ever  ;  and  not- 
withstanding the  extravagant  claims  of  some  practitionere  as 
to  their  results,  it  is  but  seldom  that  treatment  does  more 
Uuiu  retanl  the  pnjgress  of  the  malady. 

The  muKt  siinguine  operatoi's  believe  that  the  lost  bone  is 
actually  reformed  ;  but  although  1  luive  been  by  the  kindness 
of  some  of  my  professional  brethren  allowed  to  see  some  of  tfieir 
cases,  I  am  afraid  that  I  remain  absolutely  sceptical  on  this  point. 

The  use  <»f  escharotics  is  an  obviously  similar  line  of  treat- 
ment, and  the  pouches  between  the  gum  and  the  teeth  may 
be  catiteriswi ;  tlius  Dr.  Atkinson  advised  when  the  recession 
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id  great,  and  dark  bloody  pu&  i»  exuding,  that  ii  cniistic  paste, 
made  by  rubbing  together  equal  partii  of  carbolic  acid  and 
of  caustic  potash  without  any  water,  be  passed  down  to  the 
bottom  of  the  pouches ;  other  writers  have  recommended 
chromic  acid,  and  others  u(]ua  rcgia,  or  solid  chloride  or  iodide 
of  ziuc.  For  less  severe  cases,  iodoform  or  aromatio  sulpliuric 
aoid  are  favourite  rwiuwlies  :  Mr.  Wttatford  advises  [Kjwdered 
sulphate  of  cop[)er,  with  wliicli  many  operators  have  had  some 
success,  and  Mr.  Houghton's  use  of  sublimate  has  already 
l)een  alludetl  to. 

In  my  own  experience  T  have  found  that  frequent  and 
vigorous  rubbing  of  the  gums  with  the  finger,  shampooing 
them  in  fact,  ha^  often  lieen  productive  of  great  advantage, 
the  patient  of  course  being  cautioued  not  to  rob  the  actual 
edge ;  but  even  on  this  jwint  there  is  a  difTerence  of  opinion, 
for  in  a  recent  |>aper  on  the  sulyect  rest  and  the  avoidance  of 
all  friction  ia  advocated. 

Where  the  jmtient  is  young,  and  the  disease  has  supervcneii 
after  a  period  i>f  ill-health  which  has  passed  by,  the  prognosis 
is  more  hopeful. 

In  one  case  of  my  own,  in  which  treatment  of  various  kinds 
was  conscientiously  carried  out^  the  four  upper  incisors  were 
lost  after  ten  years  fi*oni  the  first  appearance  of  the  disease  ; 
from  my  own  experience  T  regard  this  not  as  a  failure,  but 

a  relatively  successful  result. 

It  must  not  be  thought,  from  what  has  been  sjiid  in  the 
preceding  pages,  that  treatment  is  of  no  avail ;  there  can  be 
no  doubt  that  much  may  be  done  by  tlioroughly  carrying  it 
out  in  retaniing  the  progress  of  the  disea^  aud  that  teetti 
may  be  prescr\'od  for  a  good  many  years  beyond  the  period 
at  which  they  would  otherwise  have  succumbetJ. 

Hut  renl  aud  lasting  cure  is  so  nire  a  result  that  many  of 
tiio  most  cautious  observers  are  of  opinion  that  palliation  is 
all  that  can  be  effected. 
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A  FooN  of  almonnnl  development  of  bone  in  the  alveolar 
region,  wliit-h  is  pnjductive  of  great  inconveuienco  to  the 
patient,  cuiiMst.s  in  a  gradual  tilling  up  of  the  sockets  of  the 
teeth  hy  bone. 

After  the  luxation  of  a  tooth,  the  socket  in  young  and 
middle-aged  subjects  ia  to  a  certain  extent  filled  up  from  the 
bott<^>m  by  the  development  of  l>one.  This  process,  which, 
«ft«r  the  loss  of  a  tooth  is  reparative,  becomes  destructive 
when  the  action  is  set  up  in  the  socket  of  a  sound  tooth. 
The  tooth  by  slow  degrees  becomes  longer  than  its  ueighbotirs, 
and  after  the  lapse  of  a  considerable  length  of  time,  looseuH 
•nd  falls  out,  nr  is  removed  in  consequence  of  its  inconvenient 
length. 

In  other  cases,  again,  the  teeth,  without  being  extruded 
by  the  development  of  l:>one  within  their  sockets,  are  separated 
from  each  other  by  the  thickening  of  the  intervening  bone. 
In  some  cases  tlte  shifting  of  position  may  be  due  to  derange- 
ment of  the  normal  antagonism  of  the  upper  and  lower  teeth  ; 
but  there  are  others  in  which  this  cause  will  fail  to  explain 
the  gradual  separation  of  teeth  which  arc  apparently  sound 
and  healthy.  This  deposition  of  bone  may  also  have  the 
efl'ect  of  displacing  the  teeth  forward,  thus,  in  the  ctiso  of  the 
upper  incisors,  producing  a  very  unsightly  appearance.  The 
gum  is  usually  pale,  hartl,  and  closely  adherent  to  the  necks 
of  the  teeth. 

Hypertrophy  of  the  alveolar  portion  of  the  jaw,  when 
limited  in  extent,  is  far  fnun  iiiicouimon.  I  remember  one 
case  in  which  a  stout  iwny  ridj^e  ran  out  to  the  extent  of 
more  than  half  an   inch,  and   then   turned   upwards.      The 
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patient  stated  that  the  lodgnieut  of  food  on  the  ahelf,  na  he 
termed  it.  was  the  only  aunoyance  to  which  the  exostosis 
subjected  him('). 

Otto  Weber  {-)  luentious  the  occiurence  of  limited  eJEostoees 
and  thickenings  of  the  boue  near  the  alveolar  border,  and 
refers  them  to  the  irritation  caused  by  diseased  teeth  ;  he 
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obaervea  tlmt  over  such  exostobee  there  is  marked  tenderness 
on  firm  preiiaure. 

Small  exostcfsoa,  which  seemed  to  be  due  to  the  irritation 
ciiused  by  carious  teeth,  have  in  sonic  few  coses  been  known 
to  disappear  after  the  extraction  of  the  teeth, — a  course  which 
should  therefore  always  be  tried  when  there  appears  to  be 
any  such  cause  in  operation. 

But  symmetrical  exostoses  upon  the  lingual  aspect  of  the 
lower  jaw  are  very  common  in  mouths  where  the  teeth  ore 
all  perfectly  sound  ;  there  are  often  as  many  aa  three  or  fnur 
U[ion  each  side,  and  tbey  usually  are  not  productive  of  any 
inconvenience,  ihnnjrh  they  are  troublesome  to  the  dentist 
when  it  is  desired  to  insert  artificial  teeth. 

Sometimes  cxoatose.**  occur  tipon  the  outer  surface  of  the 
lx)ne,  aa  in  the  s|>ecimen  liere  figured  ;  and  when  they  attjiiu 
to  such  size  as  to  be  ]>roductivo  of  serious  inconvenience,  which 
they  rarely  do,  no  treatment  but  excision  of  the  morbid  growth 


{^\  An  cTcellent  exnmple  of  numprouH  eTostnses.  studdod  orer  the  alrralar 
bomer  of  the  jnw,  i*  ^nvcn  iij  Atliw  zor  Psthologie  dor  Zahuc,  vou  Heider 
and  Wi>ai,  PIftte  xv.,  Fiir.  I.'W. 

^)  Dtlo  Welter,  bi'hrlmch  der  nllpvrai'inen  und  specinlon  OhinirRie. 

P)  Shows  the  fmul  t*eth  in  the  Inwer  juw  stpiiratwi  from  each  other  in 
the  mediao  line  by  the  thirkeuins  of  the  interteninff  bone,  indepeadent  of 
^tbe  prcMnce  of  diseottc.     (From  Sir  K.  f^nunder*!!  coUuction.) 
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will  be  of  any  service.  Owiug  to  the  excessive  hardness  of 
fioiDC  of  these  exu8toses,  their  reiuovitl  is  ofteu  attendeii  with 
more  difficulty  than  was  at  all  anticipated.  A  Hey's  saw 
or  II  surgical  eugiue  will  generally  be  found  suitable  for  its 
removal ;  it  is  often  too  hard  for  a  gouge  or  bone-forcei>s  to 
l»o  uf  much  service. 


Fio.  279.  (») 


In  other  inBtnncea  the  enlargement  of  the  bone  is  of  a  soft, 
spongy  character :  teeth  removed  in  such  coses  come  awoy 
very  readily,  the  bono  conveying  a  peculiar  yielding  sensation 
to  tiie  operator,  as  though  it  crushed  under  the  application 
of  moderate  force.  This  form  of  enlargement  slowly  disapjtears 
after  the  removal  of  tlie  source  of  irritation. 

f/yj'atn>/'/iy  of  tfir  Gtnnt  «7t(/  Attro/ur  /'rorrwr*. — In  some 
few  cases  a  general  hypertrophy,  involving  the  wlmle  or  the 
greater  part  of  the  gums  and  alveolar  processes,  has  been 
irved  :  for  the  opportunity  of  examining  one  of  those 
the  author  was  indebted  to  the  late  Mr.  Alfred  Canton. 
Tlie  whole  of  the  alveolar  bone  was  greatly  enlai^ed  ;  it  pro- 
jected upwards  in  the  lower,  and  downwards  in  the  upper 
jaw,  carrying  Viefore  it  a  red  and  thickened  gum,  aud  concealing 


(*)  birg«  nnttonx  on  outer  plats  *>(  low«r  JAW.    From  ft  •pectmeo  in  th« 
Boston  Medical  Muritfuni. 
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within  the  groove  formed  by  its  lingUAl  and  Ubial  portions 
the  corresponding  surfaces  of  the  teeth.  The  thickeniug  in 
the  front  part  of  the  niuuth  was  so  great  that  the  lips  could 
not  he  closed.  At  the  back  part  of  the  alveuhir  arcli  the 
thickened  and  elevated  gums  of  the  respective  jaws,  though 
flattened  hy  mutual  pressure,  did  not  allow  the  molar  teeth 
to  come  in  contact. 

The  patient  was  a  half-witted,  strumous  child,  aged  about 
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thirteen  years,  whoso  appearance  led  to  the  presumption  that 
tlie  disease  was  a  manifestation  of  the  atrnmous  diathesis. 
No  treatment  was  attempted  in  tliis  case,  the  patient  returning 
to  her  native  village. 

Several  cases  of  the  uflectiou  have  been  put  on  record  (^). 
A  fairly  charactcristio  case,  whicli  occurred  in  the  practice  of 
Mr.  Syme,  and  was  seen  more  than  once  by  my  father,  was 
met  with  in  an  adult,  and  affected  both  jaws  alike.  The 
increase  was  slow,  and  no  operation  was  rcsortoi  to ;  the 
accompanying  figiu*©  is  tnken  from  a  model  now  in  the 
Musenni  of  the  Odoutological  Society. 

.\nother  ctvse,  in  which  the  growth  was  much  larger,  and 
caused  more  distortion  of  the  features,  was  successfully 
operated  upon  by  Mr.  Pollock. 


')  Fnim  n  miHlel  of  the  npper  jaw  of  Mr.  Symo'e  wise. 

')  Other  ca»w  miiT  li«  Nmntl  in — System  of  Surgery,  by  S.  D.  Gro«, 
M.I).,  Philmltlpliia.  *Jiid  ettin'on,  vnl.  ii.,  n.  h^h;  li(«ton  MtiliL-Al  and 
Surreal  Jnuranl,  ,\pril,  1869,  two  castn ;  lojuritn  aud  UisvuMv  nf  the 
Jaws,  by  C.  liwitb,  anJ  edition,  1884,  p.  227. 
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The  following  notes  of  Mr.  Pollock's  case  are  abridged  from 
Mr.  Salter's  0)  article.  At  the  fifth  week  after  birth,  six  teeth 
hml  appearetl,  aud  it  was  noticed  that  the  jjiiuis  were  tliick  ami 
jjutiy.  At  the  age  of  two  yearu  all  the  temporary  teoth  were 
extracted,  aud  the  giiiita  cauterised. 

At  the  time  of  admission  into  St.  Ooor^e's  Hospital  the  child 
wiui  eight  yean*  old ;  it  was  remarkable  for  tin  abnonnal 
development  of  hair,  which  grow  low  on  the  forehead,  and 
reached  in  front  of  the  enra  ou  to  the  checks.  A  large  pink 
mttss,  which  could  not  be  covered  fay  the  lif)s,  protnided  from 
the  mouth  ;  it  wa3  indistinctly  lobed,  with  ii  dense,  insonsitive, 


Kio.  281.  (») 


skin-like  surface.  The  greater  bulk  proceeded  from  the  upper 
jaw,  which  overlapped  the  lower,  the  latter  being,  as  it  were, 
imbedded  in  it.  The  moHs  wa«  removed  by  operation,  portions 
of  it  being  cut  away  with  scalpels  and  bone-nippers,  and  the 
removal  completed  at  suecessive  operations. 

There  was  a  slight  tendency  to  recurrence  of  the  growth. 
In  structure  it  was  found  to  consist  of  hypertrophy  of  the 
alveolar  Under,  together  with  immense  thickening  of  the 
fibrous  [toition  of  the  gum,  whicli  bore  an  exuberant  growth 
of  pApilhe.  In  the  upper  jaw  it  extended  three-quarters  of 
iin  inch  forwanJs  beyond  the  alveolar  Iwrder. 

Tiioso  of  the  tem|)orary  teeth  which  bud  not  been  extracted 


(*)  A  SyBt^rm  of  Surgerv,  by  Timothy  lIolniuA,  M.A.,  2nd  edition,  1H70. 
An.  Duea^4  of  tht*  'iVplH,  vul.  iv.,  p'   342. 

^)  FruRi  II  [iluHier  riihIi:!  of  iLe  up|>er  jaw  of  Mr.  rollock'*  cssu. 


— .„  .„,gci  tuan  anv  w 

in  a  female's   mouth-la„ 

absorbed   to   the  extent 

epithelium    had    become 

epidermis,    beneath    whici 

attaining  to  one-sixth  or 

this  papillary  growth    bei 

excess  of  coarse  hair,  thi, 

tendency  to  tegumentary  h 

Mr.  Erichsen  operated  i 

old,  by  simply  paring  the 

teeth,  and  freely  cauterisin, 

a  simple  hypertrophy,  no  a' 

the  mass,  but  five  years  afte 
and  was  described  as  almost 
forming  numei«,ts  papiUom 
sented  peculiarities  of  the  sli 
periosteum,  and  ends  of  tl 
brother,  aged  four,  and  a  sis 
condition  of  mouth.  A  fu 
will  be  found  in  the  Medioo- 
On  the  three  cases  of  m, 
Or  John  Murray.     The  hair 
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But  by  far  Cbe  most  remarkable  example  of  tilts  hypertrophy 
is  related  by  Mr-  MueGillivray  (*),  from  whose  paper  (for  the 
use  of  which  [  am  indebted  to  Mr.  Heath)  this  accoiuit  and 
igurc  arc  taken.  It  is  noted  that  the  gums  were  unusually 
large  at  birth  ;  of  the  decidnona  teeth  two  only  made  their 
lltppearance,  and  by  the  time  that  the  girl  had  reached  the  age 
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•,  the  growth  attained  to  such  a  bize  that  her  medionl 

[tuan   attempted   ita  repression   by  caustics  with  little  or   no 

Uuocess.     At  the  age  of  t«n  an  operation  wjus  performed  in 

which  nine  completely  hidden  teeth  were  extracted,  and  the 

reduudant  gpmis  pared  down. 

When  first  seen  by  Mr.  Maedillivray,  the  patient  was 
twenty-nine  years  of  ivge  ;  the  niuuth  was  kept  widely  open 
tby  great  lobulated  masses  springing  from  both  upper  and 
[lower  jaws.  These  huge  lobular  excrescences  were  found  to 
[fipring  mainly  from  the  palatal  surface  of  the  alveolar  portion 
[of  the  Jaws,  the  labial  surftices  l>eing  comparatively  healthy, 
inside  the  mouth  they  reached  backwards  along  the  hard  palato, 
[and  projected  IkjIow  the  soft  palate.  The  surface  of  the  ^rrow  th 
everywhere  lobulated  ;  in  some  parts  smooth,  in  others 
^h  from  the  presence  of  enormous  papillic  ;  it  was  nowhere 
ulcerated,  and  no  pain  was  felt  in  the  masses. 

P}  AiL^trnliun  Mnliciil  Joiininl,  Aum*it,  IS71. 
('j  From  n  phntugrnph  oi  Mr.  MacUiUi>Tfly*<i  rtfe. 
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Vmt^  ar,  xausrvti^  ;  the  Mcnlar  ■*■«•  oi  com  bav  pucd  oC 
^Efh  «  Mftlf^,  suui  cbe  hTp«enn>pb]eii  a^Tcotos  cxciied  wick 
^^^i^ir^f:^^  ;  yr'AnM^  \iatxLgxThmet  ceeorred,  bot  vac  ancRad 
fr/7  f^t0s  rue  '■if  tb«  a^irtiftl  canttrrr. 

Tir»e  p«ti«nt  fjMd«  a  z'yyl  rctxrverr,  and  tbe  opentuo  aecBS 
V/  k<«7«r  fri<wrri  p«rf«ctlT  viCceM/ol,  bocb  m  regards  the  pAtienT* 
*p(^i»rM>/;«— «h«  iK/w  V^Df^  al^  to  dose  tbe  moatli — and  aa 
f'j/'irU  t^i*  r«<mrr«iM%  of  the  dueaae. 

Iri  thin  tMm,  a«  in  Mr  Kncfawii'a,  whidi  waa  examined  br 
Mr.  finice,  n/f  n^nu^ntaX  stmcturea  vere  found  :  it  waa  a  case 
oi  tjMH  h^pi[ntrr/phr,  in  vbich  «ome  of  the  papilke  attaiited  tbc 
*^»*fTJuff%in  leri^h  of  half  an  inch. 

Mr.  H'^th  ;(iveft  a  rep«>rt  of  another  caite  in  a  child  aged  four 
nxA  a  Jialf,  "She  im  one  of  five  children  ;  the  other  four  are 
liealthj.  Two  yearn  ago  the  Hwelling  of  the  guma  began  br 
tbe  fti^le  of  the  tenifx^ntrv  molari,  which  were  just  coming 
through,  an'l  from  them  the  swelling  baft  spread  right  round 
th<!  jaw.  At  this  time  she  had  fits  atiotit  once  a  week  ;  tbe 
fitH  have  cmtinuer]  up  to  the  proient  time,  but  with  longer 
inte.  vals.  They  ap[iear  to  lie  epileptic.  The  patient  is  a  very 
trff;tuble  child  ;  her  general  health  is  good.  The  gums  are 
<riiorfnoiwly  liypertroj^hied,  the  teeth  lieing  entirely  covered, 
with  the  exception  of  the  tips  of  the  crowns,  which  appear 
d(*pretfHef]  in  the  ^uns.  The  h^'pertrophy  of  the  gums  is  so 
((rf!fit  that  the  cheeks  are  bulgcil  out  on  each  side,  and  the 
vAW'Wy  of  the  month  is  almost  filled  with  them.  The  teeth  are 
irn'uiilar  iiiid  Nlightly  carious.  The  child  ih  always  biting  and 
piittiiif(  cold  thitigH  in  her  mouth.  She  can  bite  nothing  hard, 
mirl  lifiM  Im'(!1i  fed  entirely  on  liquid  and  pulpy  food.  Her  breath 
in  vi-ry  ofrensive.  Tudor  chloroform  I  removed  the  hyper- 
trophied  ^uriiH  and  the  alveolar  margin  of  the  lower  jaw  in  two 
|)ie<?eH.  On  one  nirh;  the  first  pormauent  molar  came  away  ; 
on  the  other  it  wiuj  left,  not  being  quite  erupted.  Haemorrhage, 
whirh  was  free,  whh  Ht<»pped  with  the  actual  cautery.  A  fort- 
night ufterwanls  I  detached  the  hypertrophied  gums  and 
jdveolar  lK»rdcr  of  the  upper  jaw  in  one  semi-circular  piece. 
UootH  of  the  purmaticnt  teeth  left.  On  June  3rd  the  patient 
wiiK  diHchargcd  well. 

**  A  microftcopic  examination  by  Mr.  Charles  Tomes  showed 
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that  the  structure  of  the  growth  closely  reseuibleil  that  of  the 
siJiall  polypi  which  are  Humetiiufs  found  ooctipyiug  the  Cftvity  of 
4?arkou8  teeth  :  it  wua  a  true  hypertrophy  of  the  g^iius,  jiihI  chieHy 
of  the  fibrous  portion.  It  sprang  from  the  periosteum  round 
the  neok  of  the  teeth,  just  within  the  margin  of  the  alveoli. 
From  this  point  a  dense  stronin  of  interlncing  fibres,  covered 
l»y  a  thin  iiiiicons  and  epithelial  layer,  grew  up  round  the  tooth, 
the  growths  from  opposite  sides  meeting  over  it  and  coalescing, 
as  almost  t-o  cover  it.  The  attaclimont  withiu  the  socket 
was  im{>ortani,  fur  thin  explained  how  it  was  that  a  successful 
result  could  not  he  obtiiined  without  removing  some  uf  the 
alveolus.  Unless  this  was  done,  part  of  the  growth  remained 
hehiud,  and  recurrence  soon  took  place." 

It  would  be  interesting  to  see  what  would  be  the  result  of 
*im[ilr  removing  the  teeth,  so  as  to  set  up  the  process  of 
absorption  of  the  alveolus  which  follows  upon  their  loss  j  as 
these  coses  are  not  very  urgent  the  loss  of  time  involved  would 
['  not  be  serious,  even  if  it  afterwards  becnine  necessary  to  resort 
to  a  more  extensive  operation^  whilst  it  soeius  quite  within  tlie 
hounds  of  possibility  that  such  a  measure  might  result  iu  the 

Iahrinkage  of  the  whole  mass. 
Amongst  the  specimens  presented  by   Mr.    Suttou   to   the 
Odontologicul   Society   is  one   uf  the  jaws  of  a   rickety  lion, 
which  presented  in  all  respects  the  character's  of  this  disestae. 

rin  the  condition  just  described  the  gums  and  actual  alveolar 
hordere  alone  are  afl'ected,  but  the  nmxilhiry  l>oue8  are  some- 
limes  the  Htartiugi>oint  of  a  remarkable  fonn  of  i^enen*! 
hypertrophy  of  the  bone,   which   iu  severe  cases  art'ects  the 

I  other  bones  of  the  face  uud  ciiinium,  and,  more  rarely,  bones 
elsewhere  in  the  body. 
Altliuugh  it  is  a  rare  disease,  and  one  which  falls  into  the 
hands  of  the  surgeon  for  treatment,  it  is  very  necessary  for  the 
•dental  surgeon  to  be  acquainted  with  its  nature  and  characters, 
lis  it  is  likely  to  be  brought  before  him  in  its  early  stages  for 
his  opiuion. 

The  disease  consists  in  an  interstitial  growth  and  idleratiou 
ntfecting  the  whole  subst^uice  of  the  bone,  and  not  merely  its 
surface  :  iu  its  progress  the  whole  boue  becomes  enlargeil ;  the 
antrum,  and  eventually  also  the  nasal  cavities,  obliterated  :  it 
on  to  encroach  uu  the  orbit  till  the  eye  is  destroyed  by  its 


^  grmm  ow  j^bftal  jcvaxcr. 
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Tlie  co^^t  w"K1».  porotw  appeanuic«  of  the  car&c«  of 

l,OD«  in  »'«'''*  •^**^  "'  ***«  P^t«  of  Mr  IJickCTsleth'*  cMe  (»>, 

^^1  thw  »**™*  ^*"*"*  «MM»nftt«d  Mructiire,  cttending  throagh 
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.  e  whole  Hulwtfti^Je  of  the  >x>ne,  is  seen  in  the  np{Kmded  ficrure, 

from  'I  ii|>ct-'J »"*-*"  ^*^''  '^'^  "*®  ^^  which   I  am  indebte<l  to  the 

UliwlueiH  uf  Mr.  C'liri8tx>i)hor  Huatli.     In  this  case  the  disease 

iiH  fir>it  uolicod  nt  the  age  of  three  moxithB,  when  the  left  side 

i\\  niMiiwirf  •tt'l  Injnriw  of  the  Jawt,  3ml  edititm,  1872,  p.  132. 
W  Hull  itl  till'  le(t  uii|KT  niriMUa  (Mr.  Heath'*  ea«)) ;  the  (wtion  ha*  Iteeti 
wioil  thrMUIlh  tl'*'  l»'f""""'"^  ti-tlh.   uliiili   hull  n*>t  iis  yrt  henu  iTUptMl  ; 
Jnc^of  tlir  U-^tii  nru  i"  tl»'  i^^liar  li"lf  tj*  '*»«  Ximiiy  so 'that  they  un;  nut 

''"""Trl««cti!lur»(  .l.»  r-lUdogiud  W^.  1886.  p.  M4. 
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face  was  found  to  he  enlarging.  The  left  ej'e  bociune 
At  the  Ag<*  of  six,  aud  the  enlargemeutstoudily  iuci*eiujed 
11  the  Iwy  reiiched  the  age  of  twelve,  when  the  left  uj)por 
ftxillii  was  removeii  hy  Mr.  Heath  ;  the  integument  ha\'ing, 
oxvever,  shared  in  the  hypertrophy,  great  deformity  still 
mains. 

A  model  of  the  mouth  (Fig.  284),  taken  l>efore  the  opera- 
ion,  shows  that  on  the  right  or  healthy  side  the  permanent 
noisora,  canine  and  hicnspidrt,  are  in  place  ;  while  on  the  left 
ide  the  temporary  incisors  and  canine  ('/)  are  retained,  and  the 
icuspids  not  ftilly  ernpted. 
As  seen  in   the  sections  made  throngh  the  bone  afler  its 
moval,  the  incisors,  canine,  biouBpids,  and  first  permanent 
olar  (carious)  are  found  to  be  well-developed,  full-sized  teeth. 
Behitid    the    first    permanent    molar    the    autero-posterior 
evelopuient   of  the  jaw   hixs  been  checked,  and   tlio  second 
rmanent   molar  is  a  somewliat  stunted    tooth,    whilst   the 
rown  of  the  wisdom-tooth  is  extremely  smalL 

In  this  case,  then,  the  development  of  those  members  of 
the  pemjanent  set  which  are  the  last  to  take  their  place  was 
stunted,  and  the  whole  process  of  dentition  retarded,  so  that 
the  temporary  incisors  and  canines  were  retained  for  several 
ears  beyond  the  period  at  which  they  should  have  l)een  shed, 
t  is  stuted  that  the  temporary  teeth  were  erupted  at  their 
normal  periods. 

In  all  the  cases  the  enlargemeut  of  the  Iwne  is  slow,  and  at 
first  painless,  so  that  commonly  many  years  elapee  before  the 

(jwticnt  suffers  the  removal  of  the  nmxilla,  which  is  the  only 
available  treatment :  it  seems  usually  xa  commence  Itefore  the 
age  of  pulK>rty»  though  this  ia  not  a  universal  rule. 
Little  or  nothing  is  known  aa  to  its  origin  :  it  is  apparently 
■jn  no  way  connected  with  either  syphilis  or  struma,  aud  has 
been  supposed  to  consist  primarily  of  an  intlanimatory  aflection 
of  tlie  periosteum — to  whicli  view,  however,  there  are  some 
bjections :  while  by  Otto  Wel>er  it  is  supposed  to  l>e  some- 
times ft  result  of  erysipelas. 

In   Mr.   Bickersteth's  caae  the  discaKcd  bone   presented   a 

<:urious  microscopical  stnicture,  having  large  branching  vascular 

annls  in  its  substance,  totally  unlike  the  ordinary  Haversian 

amiU  :  these  were  described  and  figured  by  Mr.   De  Morgan 
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DISEASES   OF   THE   UCMS. 


'tUiU  varieties  of  tumour  aro  met  with  in  the  juouth 
Bpriugiiig  either  from  tlie  gums  themsolvea,  or  from  the  suU- 
adJAccut  structures,  t.r.,  the  alveolar  perioateum  or  tlie  lioue  at 
the  umrginB  of  the  alveolL  Polypus  or  fuiijj^ua  of  the  gum, 
hypertrophy  of  the  gum,  vascular  tumours,  and  epulis  cou- 
fltituto  the  priuoipjil  varieties. 

Pfi/t/pug  ffT  FitiigiiH  of  thf  Gum. — It  is  not  uncommon  to  tind 
a  cavity  attuatod  on  the  mesial  or  diHtal  surface  of  a  tootb 
filled  up  by  a  vascular  uluks,  similar  iu  colour  and  general 
app<*arauce  to  the  contiguouB  gumt>.  It  may  V)e  an  outj^wth 
ftmn  the  dental  pulp  (see  p.  389) ;  more  commonly,  however, 
it  springs  from  the  inter-dental  gum,  or,  according  to  Dr. 
Mogitot  (}\  froni  the  periosteum  investing  the  neck  of  the 
tooth. 

On  a  close  examination  it  will  be  found  that  the  tooth  has^ 
decayed  down  to  the  level,  or  even  below  the  edge  of  the  gum, 
leaving  a  sharp,  ra<^ged  margin,  capable  of  acting  as  a  source 
of  irritation  :  that  the  gum  has  grown  uj)  from  a  flattened 
pedicle,  and  expanded  out  so  as  to  fill  up  the  ravity  in  the 
tooth  ;  in  other  words,  tliat  il  tumour  Inus  been  produced  bv 
local  irritation. 

The  structure  of  these  growths  ia  very  similar  to  that  of  the 
tiaauea  from  which  they  spring.  They  are  for  the  most  part 
made  up  of  fibrous  tissue,  with  nuclei  and  fusiform  cells;  the 
surface  is  covered  by  greatly-enlarged  papiUrc  and  a  thin 
epithelium. 

The  occurrence  of  pain  is  not  a  necessary  consequence  unlesa 
the  growth  iutlames  and  ulcerates.     The  patient  ia  unable  to 

P)  Dr.  K.  Mogitot,  Mctnoire  snr  1m  Tumeura  du  P^rioiitf  Pentiiire,  \k  5l^ 
■nu  Figft.  7,  7ff. 
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•(lifttiagiiisb  the  paiu  so  produced  from  that  which  arises  from 
inriamiiiation  of  the  dental  pulp. 

If  allowed  to  take  its  owu  coui'se,  the  new  growth  usuidly 
riacs  to  the  level  of  the  inuHlicuting  surface  of  the  adjoiniug 
tectlif  and  ite  further  iucreuse  is  restrained  hy  the  actiou  of 
the  opposing  tooth.  It  will  Hpring  up  ogaiu  and  again  after 
simple  excision ;  but  if  the  decayo<l  tooth  be  removed,  or 
reduced  to  the  level  of  the  gum,  any  subsequent  development 
of  the  masa  is  not  ouly  checked,  but  tltnt  which  has  been 
already  produced  rapidly  wftstes  nway,  and  is  lost. 

In  the  treatment  of  cavities  situated  on  the  mesial  or  distal 
stufocea  of  teeth,  it  is  frc<iuent]y  necessary  to  cut  away  the 
sides  of  one  or  more  teeth  down  to  the  level  of  the  guiUf 
leaving  a  wedge-shaped  interval  Into  the  space  bo  produced 
the  gum  will  sometimes  advance,  and  is  then  liable  to  t>c  injured 
by  food,  which,  in  the  course  of  mastication,  becomes  force*l 
into  the  sepdration  between  the  teeth.  The  pain  attendant 
upon  this  condition  is  usually  attributed  to  the  teeth  which 
have  been  o|M;rated  upon,  and  nuiy  verj'  readily  bo  mistjikeu 
for  ordinary  toothache.  The  absence  of  a  cavity  within  which 
the  nt'W  jrrowth  can  find  partial  protection  from  pressure, 
appears  to  limit  its  growth ;  for  in  these  wcdj!:e-8haped  intervals 
we  seldom  find  that  it  attains  a  size  bt»yond  that  of  a  slight 
excrescence.  This  circumstance  may  be  taken  advunt^ige  of  iu 
our  treatment  of  the  disease. 

Trtvttvie}ii. — Decayed   teeth,  when   they  afford  a  receptAclei 
for   polypus,    are    usually    t(K>    deeply    involved    in    diseaa«J 
to   admit   of  .successful    treatment.       It   is  better  that  they 
should  bo  extracted,  an  operation  which  not  only  removes  a 
useless  organ,  but  cures  at  the  siune  time  the  disease  of  the 
gum. 

The  extraction  of  the  tooth  oflen  brings  away  the  polypus, 
which  ia  then  (see  Dr.  Magitot,  fig.  loe.  cit.)  seen  to  be  udlicrent 
to  the  neck  of  the  tooth  by  a  flattened  pedicle,  If  fur  any 
speciiil  reason,  the  preservation  of  the  tooth  is  desirable,  the 
tendency  to  recuirence  of  the  growth  must  be  kept  down  by 
eacharoticB. 

Epylit. — Tumours  springing  up  from  the  margin  of  the 
gnmp,  whatever  may  be  their  structural  character,  usually 
receive   the  dcaiguation    epulis,  and    two  main  varieties,  the 
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HbrouB  epulis,  and  the  myeloid  epulis,  which   is   a   myeloid 
sarcoma,  uccur. 

By  common  consent,  however,  the  u&e  of  the  teiTn  ik 
becoming  rehtricted  to  a  pnrticular  form  of  tMm*nir.  which  at 
Hret  makes  it«  npponranco  at  the  end  of  the  giim,  ami  very 
commonly  at  that  portion  which  lies  tietween  two  teeth,  which, 
with  the  gniwth  of  the  tumour,  become  gradually  separated. 
The  separation  does  not,  however,  afford  sufficient  apace  for 
the  accommodation  of  the  new  stnicture,  which  by  alow  deprees 
spreads  itself  out  either  n\-)0\x  the  labial  or  lingual  surface  of 
the  gums,  or  upon  both.     The  attachment,  at  first  limited  to 
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the  intor-dental  portion  of  the  gum,  may  not  spread  with  tht» 
increasing  size  of  the  tumour,  or  the  h&^e  may  be  gradually 
extended  over  the  alveolar  border.  In  other  words,  the  epulii» 
be  ftttjtched  by  a  small  and  flattene<I  pedicle,  or  by  a  broad 
The  submucous  Hbrous  tissue,  or  perhaf>s  the  soft  tissue 
contained  iu  the  Haversian  canals  of  thu  bone,  is  usually  the 
site  of  the  disease,  which  in  its  growth  carries  before  it  the 
superjacent  mucous  loeuibrune.  The  tumours  springing  from 
the  Hbrous  tissue  are  very  generally  themselves  fibrous  in 
character,  and,  lying  close  to  the  surfiice  of  the  Iwne,  very 
frequently  contain  osseous  spicula.  The  new  bone  may  be 
altogether  detached  from,  or  it  may  shoot  out  of  the  alveolar 


(^)  Jaw  of  n  ti^er.  vr'iKh  a  fibrniifi  epulis  spriogiQ^  from  the  slveoliM. 
Fnuu  Sutton'fe  I'atliolojf)'. 
n.s.  X  X 
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pi'ucesg,  the  surface  of  which,  in  either  case,  is  usually  abnor- 
mally routfh.  In  respect  to  vascularity,  an  epulis  cooiiDOuly 
does  not  mucli  exceed  that  which  prevails  in  the  adjacent  gum, 
and  the  density  of  the  tumour  uHually  corresponds  with  that 
of  the  latter  structure. 

Mr.  Burghard  (Trans.  Odont.  Soc.,  1888)  records  three  case* 
of  exceedingly  vascular  forms  of  epulis  which  had  little  or  no 
relation  to  the  teeth;  none  of  them  recurred  after  removal. 
Ho  also  records  an  unusual  occurrence  in  the  transformation 
of  a  fibroid  epulis  of  several  years'  standing,  which  had  never 
been  removed,  into  a  well-marked  epithelionm ;  recurrence  of 
an  apparently  fibrous  epulis  in  a  sarcomatous  form  is,  howerefi 
not  very  uncommon. 

The  preceding  figure  (from  Sutton's  *•"  Introduction  to  General 
Pathology  ")  shows  well  the  situation  of  an  epulis.  As  it  is 
not  a  fatal  disorder,  such  specimens  are  not  often  obtainable 
from  the  human  subject. 

When  the  new  growth  has  attained  a  cunsidcrable  size, 
secondary  conditions  are  induced,  which  complicate,  and  to 
some  extent  alter,  the  character  of  the  disease.  Unrestrained  by 
Hurgicnl  treatment,  tlie  tumour,  at  first  small,  and  productive  of 
but  little  inconvenience,  increases  in  sixe,  generally  encroaches 
upon  the  space  assigned  to  the  tongue,  or  upon  the  hard  palate, 
iuid,  covering  over  one  or  two  uf  the  teetli,  impedes  both 
mastication  and  articulation.  The  surfoue  t^ecomets  injured 
eitlier  by  the  teeth  of  the  o]>|H)sinf?  jaw,  or  by  those  whose 
crowns  it  has  overrun.  The  injured  pint  becomes  the  site  of 
an  ulcer,  which  emits  a  copiinis  and  fa*tiil  discharge;  and  the 
patient,  in  the  \Aivc*.\  of  feeling  inconvenience  only^is  subjected, 
if  not  to  acute  sufteriug,  to  great  annoyance.  The  external 
characters  of  the  ulcers  sometimes  closely  resemble  those 
assumed  by  malignant  disease,  and  may  present  a  further 
likeness  in  the  occurrence  of  hfemorrhage ;  but  the  cases  in 
which  epulis  passes  into  cancer  rarely  i>ccur  (*). 

Such^  then,  are  the  geuenU  characters  of  epulis.  As  regards 
the  structure  of  these  tumoui-s,  several  minor  varieties  may  be 


(>)  A  en&e  in  which  i'pulia  was  »4iipp4>6«d  t^  have  passed  into  epithelioma 
18  rt^iorded  in  the  I'uthological  SiH-ietr's  Trantfactions,  vol.  xii.  }Ur.  Adaiiii> 
remored  the  jaw,  but  the  patient  died  from  the  recarrence  of  tho  dueose  in 
the  slun. 
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noted  :  first,  tho«b  which  nre  composed  of  fibrous  tissue  inter- 
mixed with  culls  ;  secondly,  those  which  are  uijiiuly  o<tuiiK>8ed 
of  the  elofitic  fihmus  titisue,  the  individuul  fibres  of  which,  like 
those  of  yellow  elastic  tissue,  are  tolendjjy  uniform  in  size,  curl 
tip  when  divided,  and  remain  uuiutlucnced  by  the  action  of 
acetic  acid  ;  thirdly,  tht>8c  oomposod  of  myeloid  cells.  Mr. 
Heath  mentions  a  form  having  the  chai*acter  of  '*  giant-celled 
sarcoma,"  and  another  approximating  to  epithelioma  in  its 
structure.  The  two  first  forms  have  come  under  my  own 
notice  ;  the  third  has  Vjeen  described  and  figured  by  Mr.  Hutch- 
inson (*),  who  gave  the  following  description  : — "On  oxumina- 
tion,  the  epulis  presented  all  the  characters  of  myeloid  gr»>wth 
in  a  most  remarkiihle  degree.  Its  section  waa  very  vasculaTr 
and  showed  hues  varying  from  a  deep  red  t^  butt',  and  a  pnculiar 
lighb-greeuish  tint  of  yellow  (xauthoid  of  Lebert).  Scattered 
in  its  structures  were  some  detached  masses  of  soft,  spoug}' 
Iwne,  Under  the  uiicroscoiw  were  seen  abundance  of  the  large 
poly-nucleated  bodies  characteristic  of  these  growths,  many  of 
them  being  very  irregular  in  shape,  and  much  brauclietl." 

In  many  cases  it  may  be  extremely  ditticidt,  if  not  iuxpossible, 
to  discover  any  satisfactorv'  cause  for  the  occurrence  of  epulis ; 
but  in  others  an  examination  of  the  timifun-B  reveals  a  source 
of  irritation  to  which  the  presence  of  the  diseswe  may  with 
probtible  truth  l>e  iLssigncd.  In  a  case  of  epulis  treated  by 
Mr.  De  Morgai»,  the  timiour  containetl  an  isolated  piece  of  l>one, 
which,  on  careful  exuminati<m,  was  found  to  be  imbedded  and 
entangled  in,  rather  than  adherent  to,  the  fibrous  tissue  whioh 
composed  the  moss.  After  it  had  l^ecn  dislodged  from  the 
tumour,  and  submitted  to  microscopic  examination,  the  following 
characters  wore  clearly  manifested  : — the  whole  of  the  surface 
bore  the  marks  of  abHoqition,  while  the  suljstance  of  the  bone 
presented  the  structural  characters  of  normally-developed 
tissue. 

The  presence  of  these  characters,  aud  the  size  of  the 
fragment  of  lK>nc,  fully  justified  the  assumption  that  it  at  one 
time  formed  a  portion  of  the  siibjiweut  alveolus,  and  that  ita 
detach  uicnt  had  been  effected  by  al»orption  ;  and  further,  that 
when  so  detached,  it  ha<l  proved  a  source  of  irritation,  and 


(*}  Tnuisactioiu  of  the  PtithologiMl  Sodety,  toI.  viii.,  p.  3H0. 
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thus  led  to  the  Lievelo])inent  of  the  epulis.  In  a  ciise  previously 
puhlishcd,  the  st\uiip  of  a  tooth,  the  crown  of  which  had  been 
broken  oH'  five  years  before,  wns  found  in  the  centre  of  an 
epulis. 

But  true  bone  may  be  developed  in  the  fibrous  tissue  of 
an  epulis,  jttsl  as  bone  may  occur  as  a  new  development  in 
various  other  situations  ;  examples  of  this  are  given  by 
Mr.  Heath  (>),  who  states  that  such  epulides  are  hence  now 
rcgardcil  aa  oasifyiug  sarcomata. 

Mr.  Oakley  Coles  met  with  a  Bumll  tumour  attached  to  the 
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side  of  the  root  of  a  tooth,  whicti  was  examined  by  Professor 
Klein,  and  wiis  found  to  }>e  a  spindle-cellcd  aarcouia.  This 
came  away  witii  the  tooth  on  iw  extraction. 

Trtaimnxi. — Whatever  may  be  the  primary  seat  of  an  epulis, 
it  is  quite  certain  that  it  very  generally  involves  the  periosteum 
or  the  endosteum  ;  indeed  the  balance  of  evidence  is  in  favour 
of  the  view  tliat.  although  it  appears,  when  first  develojied,  to 
be  confined  to  the  gum,  it  really  springs  from  a  dcejier  origin. 
Coniplete  excision  of  the  tumour  is  the  only  remedy  upon 
which  any  dependence  can  be  placed ;  and  in  order  to  effect 

(■)  Injuriea  and  DiHSsca  of  the  JaWB.  3rd  edition,  p.  2^6. 
(^  Seetiun  uf  u  pfipiUomii  as  Urge  m  h  pes :  from  a  Hpcdnwn  prepared  by 
Mr.  Chnrtern  White, 
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its  complete  removal  more  or  less  of  the  bone  at  its  base  must 
>)«  out  away.  When  it  has  proven  up  >»etween  two  sound  teeth, 
it  may  be  necessary  to  extmct  one  or  both,  in  orJer  to  render 
the  ba^ie  of  the  tumour  accessible. 

.Ah  the  growth  is  ;ilmo«t  sure  to  recur  if  the  hone  at  it« 
biise  be  not  removed,  it  is  excecdinjriy  had  practice  to  cut  off 
AD  epulis  fmd  apply  uitrute  of  silver  to  the  cut  snrfiLcc,  or  to 
remove  it  with  a  ligature.  If  the  attachment  tu  the  boue 
appears  superficiftl,  the  bone  may  be  senvped  uwuy  with  a  gouge 
or  n  chisel ;  but  if,  as  is  more  comn\only  the  case,  its  ongiu  is 
deeper,  the  alveolus  niust  be  freely  cut  away  with  bone-forceps. 
Free  removal  of  the  alveolar  liorder  of  the  jaw  does  no  appre- 
ciable hann  in  such  cases ;  and  it  is  far  better  to  sacrifice  a 
little  more  of  a  piu*t  which,  in  old  age.  nature  would  mainly 
remove,  thiui  to  risk  repented  recurrence  of  the  diacniae.  More 
than  this  will  never  be  required  ;  even  in  the  most  formidable- 
looking  cases  of  fibrous  epulis,  it  is  only  the  alveolar  jxtrtion 
of  the  jaw  which  is  Involved. 

Even  the  myeloid  form,  which  is  more  prone  to  recur,  may 
be  auuci^ssfully  treated  thus. 

The  haemorrhage,  which  is  rarely  troublesome,  may  bo 
checked  by  the  use  of  the  actual  cautery. 

Papil/tiri/  TiiMour  of  thr  Gu»K — This  is  a  very  rare  disease 
described  by  Mr.  Salter  in  Ouy's  Hospital  Reports  for  1866, 
in  which  local  hypertroj»hy  of  the  pajiilhe  takes  place  to  such 
OQ  extent  as  to  form  a  definite  tumour ;  Heider  and  Wedl 
also  ("Atlas,"  Taf.  xiii.,  Kij,ni.  118,  liy)  give  figures  of  what 
they  term  '*  pajuUarj'  proliferations,"  occurring  in  the  vicinity 
of  carious  teeth,  and  Or.  Arkovy  met  with  a  case  at  tho 
Dental  Hospital.  Mr,  Mason  ("Monthly  Keview  Dent. 
Surgery,"  IH73)  describes  a  case  in  wliiuli  the  new  growth 
had  a  white  shreddy  appearance,  and  an  elastic  feel.  It  con- 
sisted of  an  enormous  hy|>ertrophy  of  normal  structure,  and 
allowing  fur  difference  of  situation,  was  aualfigous  to  ii  wart. 

Vn4t:ul'tr  futittntvH  uf  th^  Gunin. — Tlie  gums  are  sometimes 
the  seat  of  tumours  which,  hut  for  their  close  structunU 
resemblance  to  nievus.  might  come  under  the  head  of  epulis. 
The  disease  tirst  shows  itself  in  a  bright  red  pimple,  slightly 
raised  fpuii  the  surface  of  the  guru  ;  and  in  the  cases  which 
have  come  imder  my  own  observation,  the  growth  has  been 
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situated  betwceu  the  front  teeth.  The  size  is  graduAllj 
increased,  the  teeth  bucotnc  separate^],  and  the  tumour  extends 
along  the  tfum,  both  in  front  of  and  behind  the  teeth.  It 
blcoda  freely  when  rubbed  by  the  tooth-brush,  is  soft  and 
compresaible,  and  may  be  reduced  to  the  colonr  and  level  »tf 
the  jjtum  by  ateiuly  and  gentle  compression.  Mr,  Si\lter  reuonls 
ft  case  in  which  t!ie  growth  was  as  large  as  ii  marble,  and 
which  was  pixxluctivc  of  much  annoyance  by  the  constant 
hiemorrhage  to  whieli  it  gave  rise.  It  twice  recurred  after 
removal  by  ligature,  but  wlien  it  and  the  spongy  bone  at 
ita  Imwe  wore  detached  by  cuttiu};  down  with  a  strong  scalpel, 
and  the  redundant  grannlatinns  which  were  thrown  out  from 
time  to  time  cautcrificd,  a  cure  waa  effected. 

Some  cases  which  have  come  imder  tlie  notice  of  the  author 
have  been  successfully  treated  by  tlie  local  application  of 
powdered  tani»in  to  the  surface  of  the  tumour,  but  one  case 
was  met  with  that  frequently  recurred  after  destruction  with 
nitric  ficiJ,  sodium  ethylute,  and  otiier  uuuBtics.  It  Wiia  never 
larger  than  half  a  pea,  and  ultimately  ceased  to  recur. 

More  extensive  and  severe  forms  of  vascular  tumours  are 
sometimes  met  with  :  thus  Lannelonguc,  of  Paris,  met  with 
iin  extensive  cirsoid  aneurisni  attecting  the  neck,  face,  and  floor 
of  mouth,  which  wjia  caused  to  solidify  by  repeated  injection 
with  10  per  cent,  solution  of  zinc  chloride. 

And  Mr.  Marmaduke  Shield  brought  before  the  Odontologies 
Society  (Trans.,  1895)  a  case  of  luieurism  by  anastomosis 
occurring  in  the  upper  jaw,  which  pr»ivcd  so  troublesome,  and 
even  dangerouB,  by  repeated  hfcmorrhage,  that  he  was  indncc*d 
to  resect  a  considerable  i>ortion  of  the  jaw. 

KpitheliomA  may  also  aftect  the  gum,  sometimes  apparently 
orij^nnnting  round  the  neck  of  a  tooth,  and  botb  tiie  Miuiiniou& 
and  columnar  varieties  oocur  in  the  moutli  and  jaws. 

Mr.  Christopher  Heath  (Trims.  Odont.  Soo.,  1892)  points 
out  that  in  the  antrum  you  have  columnar  epithelium,  but 
in  the  lower  j^w  there  is  only  squamous  epithelium  :  uever- 
thelciSH,  both  squamous  and  cohmmnr  epithelioma  occur  in 
tbe  lower  jaw.  Of  the  former  he  says  :  *'  It  is  hypertrnphy 
of  the  epithelium,  with  a  tendency  to  heap  up  and  lium)w 
down  in  the  deeper  structures  of  the  parts  :  uud  on  the  sur- 
face, wherever  there  is  a  squamous  epithelioma,  we  have  thd 
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vhuracteristic  heaping  up  of  the  edges,  iind  the  eversiau  of 
the  cdgea,  by  which  we  recognise  the  disease." 

Tho  tendency  of  epithelioma  is  to  nipidly  invade  the  cavities 
aV>out  tho  upper  jaw,  so  that  when  it  has  origiudteil  in  tho 
gum  it  soon  enters  tho  antrum  ;  whilst  of  course  it  in  some 
CtLSva  urigiiuites  iu  the  antrum,  though  this  is  less  common. 

It  is  insidious  in  its  beginnings,  the  ulceration  being  often 
not  very  conspicuous  nor  uugry-looktug,  and  puiulesa  ;  but  its 
early  recognition,  which  will  often  fall  to  the  lot  of  thedentist^ 
is  of  the  utmost  importance,  aa  nothing  but  very  early  removal 
can  save  the  patient. 

The  raucous  membrane  of  the  check  is  liable  to  ulceration 
caused  by  the  irritation  of  jagged  decayed  teetli  :  and  it  may 
liccome  so  indurated  by  constant  irritation  as  to,  in  a  measure, 
simulate  epithelioma.  Mr.  Berkeley  Hill  has  ]>ointedout  that, 
iu  syphilitic  patients,  the  mucous  membrane  of  the  cheek 
where  exposed  to  friction  becomes  swollen,  pale  and  soddeu 
iu  AHj>ect,  and  elevated  into  whitish  ridges  or  patches.  There 
is  often  a  slight  ulceration  at  the  apex  of  tho  ridges,  and 
ihcy  cause  great  disoimfort  ijo  the  patient,  being  especially 
irrititble  when  rubbed  by  a  jagged  tooth. 

Gummata  may  also  occur  in  the  aubetauoe  of  the  cheek, 
though  they  rarely  do  so. 

It  has  already  been  uxentioned  that  irritated  ulcers  in  the 
gums  and  cheeks  tnay  l»ecorae  so  indurated  as  to  present  all 
the  appearance  uf  epithelioma  ;  an  ulcer  of  most  suspicious 
appearance  is  apt  to  be  produce<l  when  the  edge  of  a  plate 
cuts  into  the  inH:unmatory  swelling  over  the  root  of  a  dead 
ttKitli,  or  wtierc  from  shrinkage  of  the  alveoli  an  old  plate 
cuts  along  all  its  edges  and  has  coutinucd  to  do  so  for  a 
lengthened  period. 

And  I  luive  seen  all  the  naked  eye  appearances  of  epithelioma 
tiimuliited  by  the  grauidattons  over  a  buried  wi&dum-tooth. 

Although  sores  pnxluced  by  a  local  injury  such  as  this  are 
generally  very  tender,  whilst  epithelioiuatous  ones  are  not, 
this  diAtinetion  is  lost  when  they  are  of  old  standing,  for 
the  surface  of  the  sore  seems  after  a  time  to  become  calloua 

But  actual  epithelioma  may  result  from  the  continuance  of 
an  imtatiou,  though  it  will  sonietimes  arise  without  any  such 
apparent   cause.      A   case    recently    under    obeervatiuu    had 
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nKj  vtiopuaittuu  tu  Ileal.     A  Ciaguofc 
made  by  Sir  J.  Paget  and  Mr.  ] 
mode,  covering  the  socket,  which 
in  deliquesced  chloride  of  zinc ;  1 
hours,  and  produced  a  considen 
of  getting  a   healthier  surface; 
repeated,  but  failed  to  do  more 
the  ulceration,  qiiite  painless  and 
slowly  extended.      Some  few  m( 
first  noticed,  Lord  Lister  remove* 
tion  of  the  soft  and  hard  palate, 
no  sign   of   recurrence.     In   this 
originated  within  the  socket  of  a 
that  has  attended  its  treatment  is 
for  it  is  very  apt  to  have  iusidi' 
apparent  limits,  even  at  the  time  ( 

Sarcomatous  tumours  are  not  i 
the  antrum,  the  malar  bone,  or  tl 
They  often  present  themselves  8 
palate,  and  it  is  hence  necessary  to 
several  innocent  conditions  of  deuti 
them. 

Mr.  Storer  Bennett  has  shown  i 


A  rare  disease  has  been  obser* 
subject  (Mr.  Shattock,  Patholc 
vol.  36),  which  is  due  to  the 
actinomycetes.  It  is  so  rare  that 
tanoe,  but  it  is  more  common  ii 
oommimicable  from  them  to  mat 
fungus  gives  rise  to  an  inflamma 
coalescing  give  rise  to  a  tumour, 
break  down  and  suppurate,  so  thi 
with  suppuration  cavities.  In  tb 
granulations  which  present  a  fit 
miscroscope,  are  masses  of  the  my< 

Mr.  Shattock  ("  Brit.  Med.  Joi 
curious  tumour  of  the  soft  palate, 
and  myxomatous  tissue,  with  brai 
those  of  a  gland,  though  he  attri 
tissue  origin  rather  than  one  irom 

The  gums  are  of  course  greatly 
alveolaris,  but  independent  of  thi: 
forms  of  inflammatory  afiections. 

Chronic  inflammation  of  the  gi 
long-continued  dyspepsia,  and  it  is 
is  frequently  met  with  in  stall-fe 
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Treatment. — The  cause  of  ttie  dittease,  be  It  local  or  geueral, 
must  be  nought  for,  uiid  if  it  l>e  discovenible,  at  once  removed. 
The  coustitutionnl  treatment  of  bucIi  onsets  will  hardly  fall 
within  the  province  of  the  detitiil  surgeon,  but  greut  advantage 
may  l>e  derived  fi*on\  topical  ftpplicati<>ns,  even  in  those  cases 
which  depend  on  some  general  cause. 

The  guiii8»  if  a'Jematous  iind  congested,  may  1^  freely 
actirified  with  a  lancet,  and  the  bleediug  encouraged  as  tuuch 
na  possible. 

All  tartar  should  l>e  carefully  luid  thorou^rlily  removed,  and 
teeth  which  have  become  vcrj'  loo»e  extnii'ted. 

A  condition  of  inHuuiuiatiun  of  the  gums  sonietinies  occun^ 
under  plates  cnrryini^  arciHciiil  teeth,  and  has,  when  obttciTed 
under  re<l  vulcanite  plates,  been  attributed  to  the  venniliou 
with  wliich  tliis  material  is  coloured. 

But  it  occurs  also  under  black  rubber,  and  under  gold  plates^ 
80  that  there  is  really  not  the  least  reason  for  attributiug  it  to 
this  cause. 

There  is  a  singular  modification  of  chronic  inflammation  of 
the  gums,  in  which,  instead  of  bec*iminp  thickened  and  irregu- 
lar on  the  surface,  they  aeem  rather  to  decrease  in  Hi'/.e,  and 
uhsume  a  very  red,  smooth  and  polished  surface  and  mottled 
aspect ;  at  the  same  time  the  diseitse  may  extend  over  the 
surface  of  the  hard  palate.  The  malady  is  attended  with  acute 
intermittcut  pain,  which  may  be  confiued  to  one  side  of  the 
mouth,  or  even  to  half  of  the  upper  jaw  ;  it  very  commonly 
comes  on  in  the  evening,  and  keeps  the  jiatient  awake  half  the 
night.  The  ]>atient8  suffering  from  this  complaint  who  have 
come  under  ray  notice  have  l>eeu,  for  the  most  piu-t,  (»oor 
middlo-aged  females,  in  whom  menstruation  was  l)ecominji 
irregular,  or  had  altogether  ceased  :  and  they  have  always  been 
cured  by  tlie  use  of  a  mild  aperient — such  as  sulphate  and 
carbonate  of  magnesia,  given  in  small  doses  twice  a  day.  Under 
this  treatment  the  pain  iu  ^ums  will  probably  cease  within  a 
week  or  nine  days,  and  tlicir  restoration  to  a  healthy  condition 
will  speedily  follow. 

Chronic  inflammation  of  the  gmna  may  iissume  characters 
altogether  dift'eront  from  those  which  have  been  described. 
Instead  of  j/resenting  thickening  and  induration,  the  tissues 
may  be  loose,  spongy,  and  highly  vascular,  bleeding  freely  on 
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the  slightest  touch,  and  very  tender;  the  gntns  rise  up  and 
cover  over  a  considemble  portion  of  the  crowns  of  the  teeth. 
The  papilhc  which  stud  over  their  surface  become  greatly 
euliirged,  the  vcHsetft  which,  in  their  looping  and  iuctsculatious 
form  80  pretty  an  object  when  subjected  to  microecopic  exanii- 
nntion,  beconic,  if  not  more  nuuierous,  ;^re»itly  len^'thenetl  and 
dilated.  The  autlior.  was  indebted  to  Mr.  Koberts  for  the  use 
of  u  beautifuUy-injecteti  preparation  of  an  infliuned,  and  as  it 
would  bo  called,  scnr\'iod  i^aini.  It  is  not  from  the  human 
subject.  After  injecting  a  monkey,  be  found  that  the  vessels 
of  the  thickened  and  inflamed  gums  hatl  received  the  injection* 
From  the  preparation  so  obtained,  the  illustration  is  taken. 

Kio.  '280.  <') 


The  condition  which  has  been  described  uiay  urihe  iu  con- 
nection with,  and  as  a  consequence  of  diseased  teeth  ;  the 
causes  and  the  complaint  itself  bciniij;  in  that  case  atriotly  local. 
But  in  certain  Htatea  of  the  system  attendo<l  with  an  altered 
condition  of  the  circulating  fluid — iu  blood  diseases,  as  they  ar« 
often  crtlled — the  whole  of  the  gums  become  similarly  aftected, 
and  in  mahidies  partaking  of  the  nature  (if  sea  scurry  and 
purpura,  this  peculiar  condition  of  the  vascular  tissues  about 
the  teeth  forms  a  characteristic  feiiture. 

In  scuiry  the  gums  are  greatly  affected  ;  the  appearance  of 

(*)  Shows  the  iajuct«l  vessels  of  ganiH  iullinied  aud  AiitHciently  enlorgud 
tn  covur  over  iind  u)t«cure  the  ^roat^r  purtiua  t>f  the  lubiul  BiirfjiCt;  M  the 
iuciMir  teeth.  Tht  impai:(tinii  wa*  rihtflinwl  fmm  ihc*  ninuth  of  u  decvnaed 
moukt;}',  by  l>r.  iiobL-rts,  to  whom  1  am  ijulebt«d  for  tbi>  iUufttrntiua. 
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the  mouth  ia  very  peculiar,  na  the  lips  and  tougue  are  pallid, 
ncul  ctmtnist  strougly  with  the  blotchy,  dusky  purple  puiiis 
ri»ii»g  up  hetueeu  uud  even  uvor  the  teeth,  aud  bleediuu  tui 
cho  HmalloHt  touch. 

In  severe  c»iacs,  blood  cnntimially  oozes  froui  the  gums,  and 
these  may  even  slou<.di  aud  lay  bare  the  ncckfl  of  the  teeth  and 
alveoli.    The  teeth  become  nipidly  loose,  and  finally  fall  out. 

Scurvy  has  eveu  been  mist^^ken  at  fii>t  for  a  sarconia  of  the 
gums  :  in  some  cases  the  hicmorrhagic  tumours  of  the  %\x\x\%  are 
actually  large  enough  to  han^  out  of  the  mouth.  Scurvy  iu 
now  rarely  seen  in  nduJts,  Imt  it  occasionally  occurs  in  children 
fed  \\\ion  proprietary  foods  in  infancy,  in  which  case  a  proper 
diet  brinj^  about  a  speedy  cure. 

A  somewhat  similar  ap])earance  is  met  with  id  purpura ;  in 
it  the  contrast  between  the  gums  and  the  lips  ia  not  so  marked, 
and  the  severer  lesions  do  not  often  occur. 

WasheB  of  chlorate  of  pctosh,  and  painting  the  gitm  with 
the  glycerine  of  carbolic  acid,  are  of  some  service,  and  when 
the  patient  is  mending,  the  use  of  astringent  and  stimulant 
applications  will  h;isten  the  restoration  of  the  gimis  to  their 
nonnal  comiition  ;  but  until  the  constitutional  mischief  is  on 
the  wane,  local  applications  do  very  little  good, 

Aciitr  fnffnmmatioti,  when  situated  in  the  gums,  rapidlj 
involves  the  adjacent  periosteum  Ixjth  of  the  external  and 
internal  surfaces  of  the  alveoli,  and  by  thus  extending,  tends 
t-o  miuik  the  original  character  of  the  disease,  the  nature  of 
which,  if  the  case  l>e  not  seen  in  an  early  stage,  may  be 
involved  in  ctuisiderablo  obscurity.  The  malady,  hnwever, 
extends  in  another  direction,  and  by  so  extending  its  nature 
becomes  declared.  The  inflammation,  at  Brst  limited  to  the 
mucous  membrane  of  the  gums,  spreads  to  that  of  the  mouth. 
The  snlivar)*  glands  become  affected,  aiul  pour  out  an  excessive 
amount  of  secretion,  the  flow  of  which  becomes  a  conspicuous 
feature  in  the  disorder.  When  this  takes  place,  the  patient  is 
said  to  be  salivated.  Although  c:ises  of  Bpuntjmeous  salivatiou 
are  recorded,  well-marked  exaniides  are  rarely  met  with.  As 
the  result  of  reme<iio8  administered  for  the  cure  of  disease  its 
occurrence  is  common,  but  not  so  common  as  in  former  years, 
when  mercury  wns  more  frequently  usod,  aud  its  effects  were 
pressed  further.     lu  cases  of  iaflommatiou  of  the  gums  so 
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fiiiliKviI.    :iu    nii]i(n-tuuity    of   watching   the   dieeaae  from  its 
cojiiiui'rK'L'rm^nt  is  iiHurded. 

hi  ^ullVJlti^JIl  produced  by  mercury,  tbe  effect  is  firat  dis- 
ri.-mdik'  u|)uii  tin.'  iriinia.  Same  houni  previous  to  the  occur- 
riMin'  iif  tlic*  itiL'tdlie  taat-e^  and  to  the  fcetor  of  the  breath, 
rjjiil  jdsH  tn  rljc  Hoiruesa  and  discomfort  of  the  mouth  which 
)ji;irk  t\\.i'  Hitliu'iire  of  mertiiry  trti  the  Bvstem,  the  guma  ahov 
isiilin  ;it1i"1is  tlrit  Hiose  (conditions  are  about  to  apj>ea,r — that 
tlie  jijitieiit  \\\\\  in  a  few  hours  bo  salivated.  The  state  of  guiu 
\\»\\\x  tt.  \\\'  ilcsriiliL'd  is,  in  fact,  a  premonitory  sign  of  ptjalisra. 
In]  ^liiniM  H  :Lj<pLnir,  and  the  mercurj  be  immediatelj  dis- 
nMitinihMl,  \vi  jstiliviiUou  will  come  ou.  The  sijjm  ia  thia : — 
tIic  ikilli!  ri'iit  |Mirtjnii  of  the  mucous  niembraue  of  the  guius 
;i^^.uiiii'f^  nil  n]p;ii|no  white  colour,  oontniatiug  strongly  with  the 
iK.n'.nllu^t'rnt  |i  iitiou,  which  preaervea  ita  nutiiral  hii^  or  becomes 
tijNiv  n  .1.  Till-  frt^u  edge  of  the  gums  is  movuhle,  but  that 
\\i\\'\  wliirli  hi'?5  iivor  the  ed^re  of  the  alveoli  is  firuilv  tied  down 
T'l  rli!"  iniio-^ti'Liin  ,  and  si«  the  edges  of  the  ftlvooli  pre^nt  a 
i.-tm. .]|,'.  1    \\.\\i\    Kn    the  whitened   mncoua   membrane  preseDts 
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In  bail  cftBes  ulcemtion  and  oonsetjuont  btemorrhage  occur ; 
sloughing'  und  necrosis  of  the  Ixmo  may  K\ipcrvene,  so  that 
it  is  not  nncommou  for  the  mouth  to  be  jtcrruHuently  closed  by 
4}ieatriceft  oonsei^uent  on  tlio  sUm^hin^  procofis. 

Aj>cncnts  should  be  ^vcn,  and  clilorate  of  potAsh  both 
internally  and  as  a  waah  for  the  month,  and  Condy's  fluid 
fonns  an  excellent  wash  for  cleansing  the  mouth  and  deodorising 
the  breath. 

Occasional  scarification  of  the  gums,  and  the  topical  appli- 
cation (if  iodine,  will  assist  in  restoring  them  to  their  nonnal 
condition. 

In  syphilitic  stomatitis  there  is  no  greatly-increasefl  flow  of 
va  ;  Utc  disease  tends  to  dcstnictire  ulcenttion  of  the  gums 
»\iperficial  necrosis  of  the  jaw.  Shallow  ulcers  form 
1>eneath  the  tongue,  and  mucous  patches  appear  on  the  checks. 
Althongli  other  evidences  are  generally  present  to  aid  the 
iliagnosis  they  are  not  invariably  prevent.  The  disease  readily 
yields  to  iuliode  of  potassinm ;  but  it  may  be  noted  that  in 
«ome  persons  a  few  does  of  iodide  of  potassium  will  set  up 
coryaui  and  a  ]irofusc  flow  of  saliva,  though  in  this  case  there 
is  no  inflammatory  aflection  of  the  ;^uniH. 

The  glims  Hre  liable  U^  several  forms  of  inflammation  which 
are  apt  to  run  into  ulcemtion. 

Simple  stomatitis  is  characterised  by  slightly  elevated, 
reddish,  glistening  patches,  which  may  coalesce  so  that  the 
whole  surface  jiresents  the  characters  uf  inflummatiou.  Occa- 
sionally whitish  patches  occur  on  these  surf^ices,  due  to 
4)eaquamation  of  the  epithelium,  or,  in  some  instances,  to 
exudation. 

It  is  very  common  during  the  period  ot  first  dentition,  and 
is  thon  acconipftuied  by  febrile  symptoms,  but  it  is  prolmble 
that  the  constitutional  disturbance  is  independent  of  the 
stomatitis.  It  may  also  be  produced  by  irritants,  such  as 
«ttniulating  foo^l,  and  is  not  unfrequently  cnnsed  by  gastric 
irritntimi,  drunkanls  l>eing  particularly  liable  to  thJH  and  more 
severe  funui*  of  stomatitis. 

Its  treatment  is  simple :  a  dose  of  aperient  medicine,  and 
emollient  mouth-washea,  being  generally  efhcient  in  curing 
it;  if  the  patient  In?  an  infimt  who  is  being  brought  up  by 
liand,  a  little  lime-water  should  be  added  to  the  milk. 
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Thrust. — In  its  early  stage  this  is  quite  indi«tingritiBlia1ilp 
from  simple  stomatitis;  liut  tho  patchos  vory  speedily  become' 
coated  with  a  very  characteristic  exiidatioiij  which  is  at  first 
closely  adherent ;  but  after  the  lapse  of  a  few  days  it  peels  off, 
only  to  be  replaced  by  a  fresh  membrane. 

It  is  a  nire  disease  in  adults,  but  is  oommou  in  children.  It 
is  contagious ;  but  in  u  liealtliy  child,  or  in  a  child  sut^erin^c 
from  acute  disease,  it  is  of  little  moment;  when,  however,  it 
supervenes  in  w  child  exhiiusted  by  chronic  disease,  it  foretells 
a  fatal  termination  at  no  very  distant  date. 

Tho  membrane  which  gives  to  it  its  characteristic  appear- 
ance is  in  great  part  made  up  of  the  mycelium  of  a  fungus — 
the  Oidium  (Saccharomycfs)  afbicafu.  As  might  Iw  expected, 
it  is  very  anicna1>le  to  local  treatmont,  such  applications  a» 
borax,  alum,  or  nitrate  of  silver  sjioedily  curing  it;  but  perhaps 
the  l)Ost  applications  are  the  alkaline  sulphites,  or  even 
sulphurous  acid  itself. 

Follicular  Utomatitis, — In  the  first  instance,  the  individual 
inrtanied  follicles  may  be  seen  as  isolated  rctl  sijccks;  but  they 
very  speedily  soften  down,  and  pass  into  smalt,  round,  sharp- 
edged  ulcers.  Or  the  first  thing  noticeable  may  l>e  a  vesicular, 
herpetic  eruption,  the  bursting  of  the  vesicles  letuling  to  the 
formation  of  small  ulcers,  exceedingly  painful,  and  generally 
surrounded  with  a  narrow  iiright  rod  zone  of  intlumiuation. 

The  ulcers  are  seldom  or  never  single,  and  are  oftcnest  found 
about  the  fncnum,  in  the  sulctis  between  the  lips  and  gums,  nr 
on  the  lower  surface  of  the  tongue. 

It  is  a  trivial  clisorder,  accompanied  usually  by  no  constitti- 
tional  disturbance;  but  it  is  productive  of  great  discomfort  to 
the  patient,  on  Account  of  the  excessive  tenderness  of  the 
ulcers. 

I  am  inclined  to  think  that  some  of  these  case*  in  which 
pain  quite  disproportionate  to  the  local  mischief  exists,  and  in 
which  crops  of  ulcers  from  time  to  time  re-appear,  are  really 
a  true  herpes,  dependent  upon  disturbed  innervation,  and 
analogous  to  shingles,  and  should  not  be  consideretl  as  follicular 
in  tlicir  origin.  Of  the  four  or  five  wises  of  this  kind  with 
which  1  liave  met,  all  were  situated  on  the  hard  palate. 

An  occasional  touch  with  nitrate  of  silver  will  relieve  tho 
tenderness   of  the   raw  surfaces,  and    the  use   of  astringent 
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wushes  will  serve 
in  the  aulciis  bet 
kept  scriipiilotial^' 
to  paint  an>uml 
as  au  application 
applying  it  on  a 
sulcus  ; — 


I 


to  accelerate  their  healing.  When  it  occurs 
ween  the  \\\r&  and  guiuis,  the  teeth  must  bt* 
olejin,  and  it  will  often  prove  advantageous 
their  necks  the  glyceriuuni  acidi  cfirViolici : 
to  the  «ui*face,  the  following  may  be  used, 
slip  of  lint,  which  is  allowed  to  lie  in  tht* 

E.  Acidi  carlK>lioi  glacialia, 
Liq.  pota88(e,  aa  oj- 
Aquie  ad  Jiij. 


Though  folliculiir  stomatitis  is  most  frequently  n;ot  with  in 
lildren,  it  is  not  peculiar  to  early  life,  but  is  met  with  at  all 
Hges. 

[nstead  of  meeting  with  a  cluster  of  ulcers,  we  not  uncom- 
monly tind  a  single  deeply-exctivatud,  smiill,  round  ulcer  in 
the  sulcus,  at  the  jimction  of  the  gums  with  the  mucous 
membrane  of  the  lips,  or  on  the  free  mucous  membrane. 
But  that  the  ulcer  is  single,  it  might  be  described  as  follicular 
stomatitis;  and  though  it  is  insigiiificnnt  both  in  extent  and 
duration,  it  is  extremely  sensitive  and  troublesome,  rendering 
the  movement  of  the  tongue  and  the  act  of  mastication 
painful. 

If  the  surface  be  touched  with  nitric  acid,  or  nitrate  of 
silver,  an  almost  in8timtancH>u8  cure  is  effected  ;  the  tendenieaa 
is  entirely  removed,  and  the  patient  will  feel  no  further  incon- 
venience. 

fjfret'dttvf  Stomntitig. — This  form  of  stomatitis  is  one  which 
frequently  comes  under  the  notice  of  the  dental  surgeon. 

Commeuciog  at  or  near  the  edges  of  the  gfums,  more 
fre«iuoutly  in  the  lower  than  in  the  upper  juw,  and  usuiilly  ou 
one  aide  only,  it  may  spread  till  the  wliole  interior  of  the 
mouth  is  a  mass  of  ulcers.  The  edge  of  the  gum  becomes 
thickened  and  congested,  and  has  often  a  pimply  appearance: 
it  assumes  a  deep  purple  colour,  and  blce<lH  ut  the  slightest 
touch.  I'lcerrttion  8|>e(?dily  succeeds  t*^  this  condition;  com- 
mencing on  the  edges  of  the  gum,  it  extends  deeply  into  its 
sul)etaiice,  iu  severe  cases  laying  bare  the  necks  of  the  teeth 
and  the  alveolar  proc^ebses.  The  mucous  membrane  of  the 
chock,  whore  it  comes  into  contact  with  the  ulcerutcd  surfaces, 
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often  becomes  the  sent  of  similar   lesionH,  90  that  a  line  of 

iilcemtion  correspunding  to  the  positinu  of  the  teeth  niUB  along 
the  iusido  of  the  cheek,  as  thougli  the  ulcers  were  couta^'ioua. 
In  severe  caaes  ulcenition  occurs  also  upon  the  palate,  and 
tipon  the  margins  of  the  tonjjue  where  it  touches  the  ulcers 
arouiiJ  the  teeth. 

The  malady  generally  originates  in  the  front  part  of  the 
jnouth,  and  it  is  only  in  severe  cases  that  it  extends  much  to 
molar  region. 
It  is  sjiid  that  exudation  precedes  the  occuirence  of  ulcera- 
tion. In  its  fully  developed  fonu,  the  ulcer  is  marked  hv 
the  following  characters :  the  suHace  is  covered  over  by  a 
dirty  white  or  yellow  material,  which  on  removal  by  a  current 
of  tepid  water,  leaves  exposed  numerous  scarlet  i>oints  on  n 
yellowish  M^uml,  whi<rh  is  made  of  debris  of  various  sorts. 
The  edges  of  the  ulcer  are  sharp  and  ragged,  of  a  colour 
ranging  from  \'iolet  to  a  brilliant  vermilion,  and  the  ulcers 
are  at  tirst  superficial  ;  but  xvi  the  disease  progresses  they 
become  deei)er. 

In  cases  of  any  severity,  tlie  side  of  the  face  is  apt  to  be 
swollen,  and  the  lymphatic  glands  enlarged  and  tender;  there 
is,  however,  nothing  like  the  extreme  indunition  of  the  cellular 
tissue  met  with  in  cancrum  oris. 

The  disease  may  run  on  for  some  mouths,  in  which  case 
ita  cure  becomes  troublesome,  aud,  once  woU  cstabliahed,  it  iti 
very  jirone  to  recur. 

In  a  subject  prodisposeil  to  the  disease,  trivial  sources  of 
irritation  will  serve  as  its  starting  point,  such  as  an  abrasion, 
>r  a  carious  tooth  or  a  half  erupted  wisdom-tooth  ;  fracture 
necrosis  of  the  jaw  have  likewise  been  known  to  set  it  up. 
Althttugh  adults  are  not  wholly  exempt  from  attacks  of 
ulcerative  stomatitis,  the  disease  occurs  very  much  moix* 
frequently  iu  children,  especially  between  the  ages  of  five 
and  ten  years.  The  cases  which  have  come  under  my  own 
notice  have  occurred  in  young  people  living  in  crowded  localities, 
and  who  have  been  imperfectly  clothed  and  fed.  According 
to  r>r.  West,  however,  "  it  is  by  no  means  a  constant  occur- 
reuce  for  any  special  derangement  of  the  general  health  to 
precede  an  attack  of  ulcerative  stomatitis,  though  the  children 
who  are  affected  by  it  are  seldom  robust^  and  iu  many  mstaucea 
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arc  such  tia  have  suftcrcd  fro[u  cleticient  fooj,  t»r  ii  tiiirn]:)  and 
uuhcalthy  lodjriu;?,  or  both."  In  yo\ing  childrcu  who  ore 
but  indiHerently  cured  for,  the  disease  in  iU  earb'er  stugen 
is  overlooked,  until  the  suspicion  of  the  attendant  is  aroused 
by  the  fa-tid  state  of  the  breath,  the  dribbling  of  the  saliva, 
luid  the  uuwillingueHs  of  the  child  to  take  into  the  mouth 
food  or  anything  that  is  calcuUitcd  to  produce  pain  in  the 
ulcerated  surface.  When  the  diseiwe  is  unchecked  by  treat- 
inent^  it  may  lay  bare  u  large  portion  of  the  alveoli  of  several 
teeth,  which,  with  their  sockets,  become  dead  and  blackened, 
imd  those  serve  to  keep  up  the  malady. 

The  Ttratnifitf.  of  ulcerative  stornntitia  is  usiuvUy  attended 
with  well-marked  success.  Local  treatment  \h  by  Dr.  West 
irded  as  of  secondary  importance,  and  mi^ht,  he  says,  in 
'ttxany  cfuses  be  omitted  without  prejudice  to  the  patient.  He 
says,  '*  Lotions  of  alum,  or  tlie  burnt  alum  applied  in  sub- 
stance, or  the  chloride  of  lime  in  powder*  ha\e  all  been  used 
locally,  with  more  or  less  benefit.  It  was  my  custom  also  to 
preHcribe  these  remedies  in  ulcerative  stomatitis  ;  but  since  I 
i>ecanie  ac^pminted  with  the  virtues  of  chlonite  of  potiish,  I 
have  learned  to  rely  upou  it  almost  exclusively.  It  appears, 
indeed,  almost  to  deserve  the  name  of  a  specific  in  this  aft'ec- 
tion,  for  a  marked  improvement  Keldoni  fails  to  be  oljserved  iu 
the  patient's  condition  after  it  has  been  administered  for  two 
or  three  days  ;  nnd  in  u  week  or  ten  days  the  cure  is  generally 
uumpleted.  Three  grains  every  four  hours,  dissolved  in  water, 
imd  Bweotened,  is  a  sufficient  doae  for  a  child  three  years  old  ; 
imd  five  gniiiis  is  the  largest  (quantity  that  I  have  administered 
to  a  cluld  eight  or  nine  years  old."  The  general  hualth  of 
the  jMititrnt  must  at  the  same  time  l>e  watched,  and  a  pur- 
gative administered  if  the  bowels  rec^nire  relief.  Nutritious 
food  should  be  given,  and  in  the  feeble  subjects  quinine  or 
other  tonics  prescribe^l.  In  the  coses  which  have  come  under 
my  own  treatment,  the  administration  of  these  remedies  ha8 
l>eeu  followed  by  the  rapid  recovery  of  the  patient 

The  application  of  nitrate  of  silver  tn  the  surface  of  the  ulcer 
at  once  changes  its  character,  by  forming  a  superficial  slough, 
after  the  separation  of  which  a  healthy  granulating  surface  is 
left.  The  excessive  tenderness,  ton,  is  almost  instantaneously 
relieved.     The  use  of  a  wash  composed  of  five  or  six  grains  of 
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chlorate  of  potash  to  oue  ounce  of  water,  will  suppress  the 
offensive  otlour.  Teetli  which  are  hopelessly  loose,  and  pro- 
auiitive  of  irrit^itiou,  should  be  removed. 

Patients  suftering  from  constitutional  syphilis  are  occa- 
sioualiy  subject  to  ulceration  in  tlie  mouth,  indistinguishable 
from  ulcenitive  stomutitis.  Tlie  inner  surface  of  the  upp>er 
Up  rnay  be  affected,  and  au  ulceration  oorrespouding  to  eacli 
tooth  form,  and  spreud  on  to  the  gums.  There  is  some  risk 
of  adhesions  forming  between  these  contiguous  surfaces  durini; 
cicatrisation,  so  that  the  patient  should  bo  directed  to  con- 
tinually keep  a  slip  of  lint,  steeped  in  sonie  disinfectant 
solution,  between  the  affected  parts. 

Those  cases  which  I  have  seen  have  all  yielded  to  the 
tvdministratiou  of  iodide  of  potassiiun. 

These  syphilitic  ulcerations  are  not  characterised  by  the 
extreme  tenderness  met  with  in  the  onlinary  form  of  the 
disease. 

(rantp-cnous  Stomatitis.  (Noma,  Cancnim  oris,  Phagedtenu 
oris,  etc.) 

Although  this  is  a  disease  which  would  not  fall  within  the 
province  of  the  dental  surgeon,  nevertheless  he  should  be 
able  tx)  recognise  it,  as  the  only  chance  for  the  patient  lica 
in  the  immediate  and  decisive  treatment  of  the  sore.  The 
course  of  the  disease  is  frightfully  rapid,  and  the  temtuiatiou 
almost  always  fatal,  though  it  is,  happily,  far  from  a  oommoii 
ilisease. 

The  first  thing  generally  noticed  is  swelling  of  the  face  : 
this  swelling  is  peculiar  in  its  character,  the  skin  being  vety 
tense  and  shining :  the  swelling  is  very  hard,  dense,  and 
circuniscribed,  but  reniarkably  free  from  tondenicss  :  in  its 
centre  is  a  blotchy-lot>king  red  spot. 

If  che  mmitb  be  examined,  there  is  seen  to  be  an  irregular 
ulcer*  with  livid  red  edges,  sometimes  in  the  sulcus,  some- 
times on  the  cheek.  It  is  not  very  sensitive,  but  producea 
profuse  salivation,  and  gives  forth  a  gangrenous  wlonr  from 
the  very  first.  It  spreads  with  extraordinary  rapidity,  the 
red  spot  on  the  cheek  simultaneously  beconung  hiack  and 
sloughing,  so  as  to  open  the  ond  cavity.  The  dcstrnction 
of  the  tissues  of  the  cheek  tnkes  pkce  with  extraordinary 
rapidity,  and  tlie  death  of   the  patient   generally  ensues  in 
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the  course  of  a  week.  One  of  the  strangest  features  of  this 
frightfully  destructive  disease  is  the  aKscnce  of  pain,  find 
even  of  great  constitutional  disturbance :  food  is  uxually 
taken  well,  even  to  the  very  last.  The  disease  occurs  iu 
children  of  debilitated  constitutions,  and  sometimes  presents 
itself  as  a  sequela  to  acute  diseases,  its  subjects  generally 
being  from  two  to  five  years  of  tige. 

CoM»titutional  Ireatnient  can  do  but  little  :  so  soon  as  the 
disease  is  recognised,  the  ulcer  should  be  freely  destroyed 
with  fuming  nitric  acid  ;  not  a  moment  should  be  lost,  as 
if  gan^euo  lias  once  fairly  sot  in  the  ciuse  is  almost  hopeless  ; 
some  practitioners  prefer  hydrochloric  acid,  ^^\\t  as  the  access 
of  the  disetise  is  not  always  attended  with  much  pain,  it  is 
often  not  treated  until  it  is  too  late. 

In  the  mouths  of  syphilitic  persons  mucous  patches  are  very 
common,  and  there  may  exist  upon  tlie  gums  as  well  aa  upon 
the  mucous  membrane  of  the  cheeks,  patches  of  psoriasis ; 
and  eveu  something  like  condylomata  may  occasionally  be 
seen. 

In  persons  who  have  been  subjectoil  to  the  influence  of 
leitd  the  gum  has  a  characteristic  blue  Iwnler,  caused  by  sul- 
phuretted hydrogen,  derived  from  decomposing  matter,  having 
combiuetl  with  lead  brought  by  the  blood-vessels. 

The  late  Dr.  Hilton  Fagge  (Transac.  Med.  Ch.  Society,  1876) 
finds  the  discoloration  to  be  in  rounded  loops  corresponding 
with  vascular  papilla*,  and  to  consist  of  granules  in  and  around 
the  smallest  blood-vessels. 

It  may  perhaps  occur  in  ]ierBon8  who  show  no  sign  of  lead 
poisoning,  being  then  due  to  a  very  minute  ijuantit}*  of  lead 
which  has  obtained  entrance  into  the  body. 

In  a  person  who  kept  the  teeth  very  scrupulously  clean  it 
might  probably  be  absent,  for  the  sulplnir  might  not  be  in 
sufficient  quantities  ;  the  colour  is  often  distributed  iu  duttt, 
and  is  most  abuudtuit  in  the  processes  of  gum  between  teeth: 
when  in  an  inter\'al  teeth  ore  absent  there  is  no  lead  line.  But 
ns  it  is  not  very  rare  in  [KTsons  who  are  not  known  to  have  l>een 
exposed  to  leorl,  it  is  possible  that  other  metals  with  black 
liulphides,  e-g.^  bismuth,  might  cause  it. 
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.LTHouoH  it  would  be  inconsistent  with  the  purj>ose  of  the 
present  work  to  enter  at  any  considerable  length  into  the 
subjeot  of  diseases  aftoctinp  the  tongue,  it  is  very  desirable 
that  the  dental  surgeon  shonid  he  fumiliar  with  the  characters 
of  ulcerations  occurring  there,  seeing  that  some  are,  whilst 
others  are  not,  dependent  on  the  irritation  of  ragged  and 
diseased  teeth. 

A  very  slight  roughness  of  natural  or  artificial  teeth  will 
suffice  to  cause  a  superficial  ulcer  in  a  person  predisposed  to 
such  ulcerations,  which  are  very  common  amongst  the  dys- 
peptic :  they  come  and  ^o  rapidly,  are  shallow  and  sensitive, 
have  ver^'  bright  red  edges,  tliere  is  no  enlargement  of  glands 
under  the  jaw,  and  a  touch  with  nitmte  of  silver  generally 
suffices  for  their  cure. 

But  ulcei*s  (jf  far  more  formidable  appearance  may  be  pro- 
duced by  ragged  teeth ;  idcers  with  an  exceedingly  foul,  shreddy 
surface,  pouring  out  an  uti'ensivc  discharge,  and  sometimes 
extending  deeply  into  the  substance  of  the  tongue. 

Although  uol  surrounded  witli  thu  hanl  borse  characteristic 
of  epithelioma  or  syphilitic  ulcers,  the  surrounding  tissue  will 
\ie  in  some  degree  hardened  by  iuHltratiou  with  inflammatory 
exudations  ;  and  more  rarely,  an  ulcer  dependent  simply  on 
a  ragged  tooth  may  closely  simulate  epithelioma,  by  having 
sharply-defined,  hardened  edges,  and  a  firm,  comparatively 
clean  surface. 

Tlio  intiammatory  action  may  extend  to  the  whole  floor  of 
the  mouth,  causing  great  oedema  and  difficulty  in  swallowing 
or  in  speaking.  The  diagnosis  of  these  ulcers  is  geuei'olly 
easy ;  their  rapid  formation,  their  irregtilar  form,  foul  surface, 
and  absence  of  a  definite  indurated  base,  serve  to  distinguish 
them   from   more   serious  diseases ;   and   the   exidtenee   of  a 
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miighened    tooth    will    coii6rm    the    couclusiou    arrived    at 
though  it  must  lUwuys  he  ivineuii>ered  timt  a  locul  uource  of 
irritutiou  uiay,  and  oftuu  does,  detormiiiti  the  position  of  audi 
disoasos  as  epithelioma  or  s^'philitic  ulcerntiou. 

The  ulcers  met  with  are  (i. )  Apthous  ulcersi  gcuernlly 
multiple. 

(iL)  Ulcer  the  result  of  looal  irritatiou,  and 

(iii.)  Dyapoptic  ulcer,  just  described. 

(iv.)  Syphilitic  ulcer,  or  ulcerated  gummata. 
(v.)  Tubercular  ulcer. 

(vi.)  Epithelioma. 

A  syphilitic  tongue  is  generally  puckered  and  fissured,  and 
the  fissures  may  be  the  seata  of  slight  ulceration,  while  in  such 
a  mouth  mucous  patches  may  be  ver}*  often  found  on  the  inside 
of  the  cheeks. 

A  patient  sufl'ering  from  the  slighter  forms  of  syphilitic 
ulcenition,  may  apply  to  the  dentist  to  have  sharp  corners  filed 
away  from  one  or  more  of  his  teeth,  attributing  to  thiu  cause 
the  discomfoj^  which  he  feels.  On  examining  the  tongue,  you 
may  often  fail  to  see  anything  the  matter  ;  on  a  closer  exa.*ni- 
mttion,  the  organ  isseeu  to  be  slightly  tissurod,  and  the  surfaces 
of  the  fissures  to  be  red ;  or  there  may  be  slight  excoriations, 
sensitive  to  the  touch,  but  not  bleediug  unless  roughl)' 
handled;  or  flat,  leathery  mucous  patches;  or,  again,  there  may 
be  flat,  deBued  ulcerations.  The  marked  character  of  those 
slight  superficial  ulcerations  due  to  syphilis,  is  the  absence  of 
surrounding  iiiflammatifm,  and  the  presence  of  sensitiveness 
far  greater  thau  their  appearance  would  lead  the  observer  to 
expect. 

Deep  syphilitic  ulcerations  specially  affect  the  dorsum  of  the 
tongue  far  back  ;  their  occurrence  is  preceded  by  an  indurated 
lump  (gumma)  proceeding  to  ulceration  in  the  couree  of  three 
weeks  or  a  mouth. 

When  it  ulcerates,  portions  of  the  induration  appeiir  to 
slough  away,  so  that  the  edges,  themselves  more  or  less 
indurated,  overhang  the  cavity:  the  form  of  the  ulcer  is 
irregular,  and  its  edges  smooth.  It  secretes  a  scanty  discharge, 
hardly  to  be  called  pus.  and  has  a  sloughy  aspect. 

The  free  administration  of  iodide  of  potassium  will  speedily 
cure   most   syphilitic   ulcerations,  unless  the  patient  bo  very 
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cachectic:  large  dosed  of  sarsaparilla  often  Act  very  beneficiftlly 

\\\  such  cases. 

So  amenable  to  the  influence  of  iodide  of  potasaium  and 
of  mercury  are  gumniata  and  syphilitic  uIceratiouH  of  the 
tongue,  that  the  effects  of  treatment  become  a  valuable  aid 
in  diuguobis. 

Tubercular  ulcer,  first  well  described  by  Sir  James  Pnget, 
is  somowliftt  rare. 

It  boa  a  thin  ragged  edge,  often  much  undermined,  and  a 
sloughy  floor;  theire  is  but  little  induration,  and  tilcers  in  die 
fauces  often  co-exist  with  it 

ITiesc  stnmious  ulcerations  present  a  marketi  resemblance, 
in  their  course  and  appearance,  to  strumnuus  deposits  pro- 
ceeding to  s^ippuration  and  ulceration  elsewhere  in  the  body, 
and  it  is  said  that  tubercle  bacilli  may  always  be  found  in 
hcrjipinga  from  the  surface. 

Epithelioma  nttecting  the  tongue  is  a  disease  far  from  rare  : 
the  induration,  which  in  the  case  of  the  syphilitic  form  ends  iu 
the  destruction  of  the  indunite<l  mass,  in  the  case  of  epithe- 
lioma is  marked  by  constant  extension  beyond  its  original  limits. 

Th(»  base  of  The  nicer  is  greyish,  or  sometimes  rod ;  the 
flischarge  is  very  scanty,  and  the  growth  of  the  jiatch  is 
attended  with  considerable  pain. 

Tlie  edges  are  hard,  generally  everted,  and  lobed;  they  are 
often  of  a  peculiar  red,  polished  appearance,  and  are  sometimes 
fissured  ur  nodulated.  When  the  disease  has  lasted  long,  the 
6ub-maxillary  lymphatic  glands  become  enlai'ged,  but  the 
period  at  wl)ich  a  correct  diagnosis  is  of  vital  importance  is 
earlier  than  this. 

Epithelioma  is  most  likely  to  be  confounded  with  syphilitic 
ulceration;  several  of  the  characters  by  which  it  tliffers  have 
already  been  pointed  out,  but  there  are  some  few  other  points 
wbicli  enter  into  the  formation  of  the  diagnosis,  a  matter 
sometimes  of  no  small  difficulty. 

Epithelioma  is  more  oflen  on  the  edges  of  the  tongue  than 
on  its  dorsum;  is  often  remarkably  Hat  and  regular  in  form, 
and  is  seldom  found  in  young  persons  ;  the  contrary  is  true  of 
syphilitic  ulcer. 

Scrapings  from  the  surface  may  reveal  nests  of  cells,  but 
their  absence  must  not  be  taken  as  conclusive. 
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EpithelioiDft  uHunlly  commcnoes  as  ulceration  in  a  cnick,  or 
or  a  wart,  or  in  a  putch  of  leucoplakia. 

Ttiis  affection,  sometimes  ealled  ichthyosis  lingu®,  consists 
of  white,  slightly  thickened  and  hai-dened  patches.  Mr.  Hulke 
and  Mr.  Henry  Morris  lay  great  stress  upon  its  bein;j;  a  very 
frequent  antecedent  of  cancer,  so  that  it  becomes  imperative 
to  keep  H  careful  watch  upon  any  tongue  so  affected*  ajid  to 
o-verciso  extra  care  lest  it  be  exiKwed  to  any  irritation. 

It  hiui  been  suggested  that  luncoplakia  may  possibly  some- 
times have  been  caused  by  the  contact  of  the  tonj^ie  with  an 
amalgam  tilling,  but  this  supposition  rests  upon  an  exceedingly 
dubious  basis. 

It  is  not,  however,  goiug  too  far  to  say  that  any  abnormal 
i^udition  of  the  ton^rue,  lasting  for  a  material  time,  is  to  be 
]ix>ked  upon  as  a  source  of  possible  danger,  and  in  a  patient 
over  the  age  of  forty,  no  consideration  of  saving  teeth  should 
tempt  the  dentist  to  expose  an  unhealthy  tongue  to  any 
constant  irritation. 

The  fact  that  a  tongue  is  obviously  syphilitic  is  no  safe- 
guan:!,  as  epithelioma  frequently  arises  in  the  furrows  of  a 
syphilitic  tongue. 

Mr.  Eve  met  with  a  case  of  glossitis  with  the  usual  white 
patches,  which  appeared  to  be  due  to  micro-organisms  in  a  very 
foul  mouth.  Tiiere  was  no  syphilitic  history,  luid  a  cure 
followed  upon  removal  of  the  stumj^,  aud  the  production  of  a 
cleanly  condition  b}'  use  of  antiseptics. 
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all  iiri^L''iii;ir  furiii^  hut  it  ia  possible  tbat  thia  after  all  was  a 
I  isi-  fif  i^[iL-iiiiiiitii_"  rti'thritis;  and  in  the  '^Lancet"  (I860)  ia  aciise 
nf  hyili'piTtiii'Ofai?!  which  Is  apparently  utiique. 

IViticnts  will  sumctituea  complain  of  stiffiiesa  and  ^ratittg 
>iC'ii^^iti!»ii  in  ijjoviii^  the  jaws,  and  it  is  very  imusual  for  this 
tu  ]ir!Mx-uil  hoyoiid  tlie  extent  of  more  or  less  inconveaieuce  i 
liiit  it  in  piiilaUlL^  tl-ut  e\ioh  aeu&utmns  are  oft^n  due  to  a  ali^bt 
(li.nrivf  iif  inHiiniiii!ili)ry  change  iii  the  articnlation,  which,  were 
it  To  jiiotYVii  fnv,  Wfinld  be  dftscrihed  as  chronic  arthntia. 

Ill  this  liEH^jisL'  (irliich,  afi  afFecting  this  joint,  is  rarely  met 
with  in  wiufi  divclnimient  as  to  be  uniuifitiikable)  the  articiilflr 
.vutiliLTi'  wlioljy  (li.^tippoars  and  the  surfaces  become  greatly 
ilrfiH'iih'-l.  till.'  L-'Hidylc  sometimes  l>ecomiug  distorted  but  atfo- 
liliioil^  :Liiii  M<H[L'tiine^  euQrmously  hypertrophied.  Mr.  Heath 
rlujiniLi^  :iiii!  Dii^eiiKCH  of  the  Jaws/'  3nl  edition^  p.  420) 
ujLt  wiHi  n  ciij'-i.-  \u  which  one  condyle  alone  was  affect«d,  witb 
rhi*  result  nf  tfnifwiii^''  the  chin  far  over  to  one  aide,  and  utterly 
'li'T.iifL^iMLr  tin-  nrti(.'nhLt-iou  of  the  teeth. 

j'lii     <-\i  i>ii  II    ^^l'    ttic  condyle  aud   itia    neck,   an    op erar ion 
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or^iiic  chaugeH.  The  late  Dr.  Gross,  uf  Philadelphia,  enume- 
ruled  the  followiug  as  the  most  frequent  caiuea  of  immobility  of 
the  lower  jaw  : — 

The  fixation  of  the  jaw  by  cicatricial  tissue  in  the  cheek, 
^DiSi  etc..  which  may  result  from  cancnim  (iris,  or  from 
»e  Buperveniup  on  profuse  ptyaUsm.  Ancbyloeis  of  the 
temporo-maxinary  articulation,  which  may  be  osseous,  or  the 
result  of  ribrous  adhesions  in  and  around  the  joint.  Or, 
thirdly,  it  may  bo  occasioned  by  a  bony  bar  extending  from 
the  lower  to  the  upper  jaw,  a  condition  usually  resulting  from 
so-called  chronic  rheumatic  arthritis.  Or,  lastly,  it  may  be 
due  to  the  pressure  of  a  tumour,  espeoially  one  occupying  the 
parotid  region. 

Gangrene  of  the  cheeks,  etc.,  may  occur  in  children  worn 
out  by  the  effect  of  the  exanthemata,  as  well  os  in  cancrum 
oris;  and  these  are  amongst  the  most  difficult  cases  to  relieve. 

Mr.  Heath  (*),  quoting  Professor  Esu^iu-ch,  points  out  that 
the  inability  to  open  the  mouth  in  such  cases  is  due  not  so 
much  to  the  pruueucc  of  actual  udhcsious.  binding  to<;sther 
the  jaws,  tut  to  the  destruction  (.>f  the  exceedingly  elastic  and 
dilatable  mucous  membrane  of  the  check,  uud  its  replacement 
by  a  deiuie  unyielding  cicatrix. 

Hence,  in  all  operative  procedures  it  is  the  aim  of  the 
surgeon  not  merely  to  divide  cicatrices,  but  to  restore  the 
extensile  mucous  membrane ;  and  if  there  be  no  available 
portions  of  niucous  membrane  left,  tiic  formation  of  a  false 
joint  in  front  of  the  ciwitricial  bauds  affords  tlie  hest  prospect 
of  speedy  relief.  This  operation,  which  bears  the  name  of 
ProtesBur  h!lsmarch,  consists  in  ren\oving  with  a  saw  a  wedge 
shaped  fragment  uf  the  hori/.outai  nimus  of  the  lower  jaw 
For  n  fuller  account  of  the  operation  the  reader  is  referred  t<> 
Mr,  Heath's  work  aliovo  cited. 

Disease  restricted  to  the  temporo-maxillary  articulation  is 
rare,  but  the  possibility  of  the  occurrence  of  various  fonus  of 
mischief  should  be  burue  in  mind,  lu  the  Philadelphia  Dental 
College  Museum  is  an  example  of  what  hod  apparently  begun 
as  caries,  which  hail  gone  ou  to  the  destruction  of  a  good  deal 
lif  Itone,  and  then  hod  been  succeeded  by  deposition  of  bone  in 
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siibstitntioii  for  it  of  deniae  ineldstic  ciVatricial  tissue,  wliich 
aft^?r  diviaiou  would  goon  re-forBn,  i;ontraA:t,  uml  I»nug  nKoiit  a 
wtftte  of  Ihiii^  no  l>etter  thau  it  wua  before.  To  mt?ct  this 
difHciilty  uietiil  shields  arc  conatmcteci,  cupping  tlic  teeth  t»r 
tliD  (ilvL'oUr  border,  and  estendiog  down  between  ttipiip  iimi  Mit* 
L'hook  I  the  aiijnstment  and  the  snljseqiietit  weiiring  (»f  the 
Ik,  us  might  he  cxptictod,  painful,  mid  noeds  iiD  little  rc«ioluUoo 
oil  the  part  of  the  puticnt  mid  the  «ui;geon  as  well,  luid  tbtw, 
though  good  r(!siilbi  are  attainable,  Mr  Heath  ^tveA  tlw 
pTefci'eiice  to  Flyniarch'fs  operation  for  most  cftaes. 

JSat  coTitnuT  to  what  mi^^ht  bo  expected,  there  apjjtftirs  Miiuv- 
times  to  be  i^  rtj-fornjatioii  of  mucous  meudmine  iu  the  ^idciis. 
^uid  it  is  upon  this  that  perujanent  fiuccese  binges. 

Attention  niuy  he  again  directed  to  tbe  fact  that  mtibilHy  of 
thejiiwti  ia  i^omctinies  the  first  syniptom  of  a  dcop-aeated  growiii, 
of  which  ui>  othf^r  Bii2:n  m&j  ha  pr^smat ;  tlms^  in  n  ca«e  uud«r 
the  writtr'a  care,  tltii^  symptom  yvv^n  conipltiiiied  of  Ht>me  inotitbt 
before  auytlijiijU'  else  could  be  detectod,  although  aii  amvwthotic 
w;is  rtdmiuistered,  the  tnoutU  thorougldy  opened  by  oieuua  of  n 
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Fractcre  of  the  Jaw. — Althouj^h  fractures  of  tUo  jaw  full 
within  the  province  of  the  ^cnenil  surgeon,  rather  thau  witliin 
that  of  the  dentist,  still,  as  the  services  of  the  hitter  iire  uot 
unoouimouly  culled  into  requisition,  a  few  wordB  respecting  it 
will  not  be  out  of  place  here. 

Krftcture,  even  very  extensive,  may  be  produced  hy  extraction 
of  teeth,  though  a  more  common  cause  is  direct  violence,  such 
AS  a  hlow  or  fall.  The  most  usual  situation  for  a  fracture  of 
the  lower  jaw  is  the  rcg:ion  of  the  canine  tooth,  though  there  is 
no  part  at  which  it  may  not  l«  broken.  It  ib  almust  necessarily 
compound  in  the  mouth,  as  the  very  close  adhesion  of  the  gum 
renders  its  lieiug  torn  inovitablo. 

The  si^na  of  fractured  jaw  are  ordinarily  unmistakable : 
crepitus,  mobility  of  the  fnigments,  and  irregularity  of  the 
teeth  being  the  prominent  indications. 

The  displacement  of  the  fractured  |)ortion  has  been  generally 
attributed  to  the  action  of  the  muscles,  and  this  is  no  doubt 
often  a  frequent  cause,  though  Dr.  St.  Ocorge  Elliott,  who 
hail  a  liirge  experience  of  such  fractures  during  the  American 
War,  thinks  that  their  effect  is  overrate*!. 

After  a  sovero  fracture  very  profuse  suppuration  often 
ensues,  extensive  abscesses  under  the  chin  and  in  the  neck 
may  furai,  and  portions  of  the  bone  may  necrose  aiul  come 
away. 

Thus,  in  a  case  of  which  there  i.s  a  model  in  the  Museum  of 
the  (jdnntological  Society,  the  whole  depth  of  the  front  of  the 
jaw,  containing  the  right  tirst  bicuspid,  canines,  and  incisors, 
and  both  bicuspids  of  the  opposite  side,  has  been  lost,  and  the 
second  bicuspid  of  the  right  side  has  come  into  contact  with 
the  first  molnr  of  the  left,  the  two  halves  of  the  jaw  joining  at 
ou  acute  angle. 
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Treaffn&nL — By  a  fouF-tail«d  batidago  in  «iniple  cases,  tb5>ugh 
it  m  better  to  add  to  this  a  glittJi-poiTha  su{>|x>rc  moulded 
around  or  under  the  chin. 

It  nspd  to  b^  the  practice  of  mnue  aitrgcons  to  sccnf©  tb^ 
fragmeuta  in  their  places  by  wires  |i«fise<!  arminii  the  tcNjfh  ;  it 
is,  however,  an  objectionable  plan^  on  account  of  the  irritiiktiou 
»et  Lip  by  the  wires,  and  it  ta  very  acUJom  thiit  it  c«u  be  desir- 
hV/1*^,  it  having  been  superseded  by  the  tutrudtjotiun  of  the 
Hiiinuioud  splint, 

Tliis  cousiats  of  a  stout  wire,  which  may  be  silrrr,  or  <>veu 
iron,  bent  so  as  to  lie  pretty  clt^aely  aloiiy  the  ueokn  of  thtt 
teeth  on  the  hngual  iispect ;  a  aeoond  Mirt^  la  mouldwl  ftrotiQ<Lj 
their  hibiiil  Bide,  theae  two  wires  estendiag  round  thr  whoh 
dtintftl  arch^  and  their  ends  bohig  bent  no  ivs  to  miik**  tJioni 
rfnuid  and  anvtujth  ;  or  a  single  wirn  may  bo  carried  all  round. 

Rinding  wires  are  then  piissed  thnnigb  hotwtien  tMch  of  the 
teeth  at  the  uet;ks,  so  as  to  eucircli!  the  inner  Kjilitit  wiiv,  aa( 
]ire  twisted  np  tightly  upon  the  outer  wirt,  hi  this  vajTi 
withoiit  miy  fitraiu   being  put  npoa  any  purticulm-  tncith. 
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guttA  percha  at  the  time  of  introduction ;  but  whether  thift 
courac  ia  preferable  to  makiu;^  the  pUte  itself  fit  accurately, 
CHU  be  detcrmiued  t»nly  by  tJie  inspection  of  the  iudividuftl 
case. 

Mr.  Hayward  haa  further  modified  these  splints  by  the 
addition  of  strong  curved  wires  which  pass  out  at  the  angles 
of  the  lips,  and  aio  attached  externally  to  a  gutta  porcha 
Bplint. 

Mr.  Cflunning  has  in  some  cases  found  it  necesHar}"  to  employ 
a  vulcanite  splint  fitLinji  the  teeth  of  both  jawa,  and  Dr.  Klliott, 
during  the  American  Civil  War,  nscd  a  roU  of  grutta  percha  an 
inch  tliick  in  the  same  way,  and  found  that  this  was  quite 
cfticienr,  besides  p4j88eaHint'  the  a^lvantage  of  being  made  i\nd 
fini.shod  at  once,  holes  Iwing  left  in  the  front  and  at  the  sides 
for  tite  introduction  of  food,  and  the  eyriugiug  out  of  discharges. 
Whatever  appaiatijs  is  employed,  cai-e  must  be  taken  to  secure 
Uic  easy  and  thon^ugh  escape  of  pus.  and  to  avoid  heavy 
pressure  on  the  integuments  iHsneath  the  ohinj  where  ahi^ccasei 
arc  very  prone  to  form. 

Fructures  in  the  region  of  the  condyle  are  more  rare  in 
coufiC'iuence  of  the  protection  aftunlod  by  the  thick  pad  of 
muscles  ;  they  may  bo  difficult  of  detection,  and  a  bandage 
will  be  generally  all  that  can  be  done  in  the  way  of  giving 
rest  to  the  fragments. 

Fructures  of  the  upper  Jaw  are  not  very  commoUi  ami  there 
»  generally  little  tendency  to  displacement ;  nor  ia  there  usually 
much  ditficulty  in  keeping  the  parts  in  |)osition,  though  ocoa- 
bionnlly  a  plate  will  lie  required.  Comminuted  frafi^mcnta should 
be  alTriost  alwiiys  allowed  to  remain,  as,  owing  to  the  rich 
vascular  supply,  they  rarely  necrose. 

A  somewhat  remarkuble  ctise  came  under  the  writer's  notice 
in  whicli  ii  loop  of  a  l»eIl-ro|ie  entered  the  mouth  while  the 
patient  was  bell-ringing  in  a  belfry  :  it  fractured  the  upper  jaw 
on  lK>th  sides  at  the  region  of  the  canines,  and  the  fr»gment 
was  displticed,  so  that  the  teeth  looked  horizontally  forwards. 
It  required  much  force  to  replace  the  portion  of  Ijoue.  but  it 
had  u'l  tendency  t^  displacement,  and  sf.>ecdily  united  without 
the  loss  of  any  of  tht-  cont^iined  teeth. 

With  rtganl  to  the  removal  of  teeth  in  cases  of  fmcture^l 
jaw.  this  sliouM  only  f»e  done  when  the  teeth  arc  themselves 
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fhictiired  throu^'h  the  pnlfHjavity,  In  nxiy  otht^r  cjise  they 
should  be  allowed  to  remain,  fve  the^  often  Ut'come  firm  in 
ap|i:ireu!:l_)'  hoprlesa  ojiaoa. 

But  teeth  with  pulps  exyioaed  by  rnietnre  Hhoiild  alwiiya  bo 
searched  for,  as  tlioii'  presence  will  milimit  tho  patipnt  to  much 
iiL*edlest4  suliei-iti^;  and  it  ia  possible  that  cftstvs  might  otTiir 
in  which  the  eN^tmction  of  the  teetii  would  Ixj  diflicult,  owiii^ 
to  the  mobility  of  tbo  frAgmetita,  and  the  fear  of  toarinp  ftwaj 
port.ioTjS  of  the  bone.  lu  such  an  event  I  shoutd  tie  disiKHrcd 
to  extirpatt"  the  iiervu  with  a  nt!rv<?-eitractor. 

DiaiocaiuiU  nf  thf  JattK — Thia  ni»j  bap|jcii  tbiriHij  tbo  extrac- 
lioii  of  II  tooth,  *)]'  even  in  talking  a  model  of  the  mouth.  The 
patient  m  then  unable  to  cIobo  the  mouth,  the  lower  juw  La 
protruded,  and  i^jteech  ia  difficult.  A  slij^ht  hollow  niA}'  bp  feh 
behind  the  (iislocuted  condyle,  and  this  la  the  surest  guide  in 
the  less  usual  form  of  the  accident — uuikt^ral  dislocation. 

The  rcjidseat  manner  of  effecting  the  reduction  l«  to  &€at  the 
patient  uptin  the  ticior^  steadying  the  he^id  agiiiust  the  operator'a 
knee^.     'Phe   tliuudjH,  well  guarded  by  numerous  tuma  of  n 
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PIVOTING   TEETH. 


It  would  be  impossible  in  the  present  work  to  enter  into  the 
question  of  the  various  methods  of  pivoting  and  croi^'ning 
teeth,  !i  subject  to  which  much  attention  and  great  ingenuity 
has  been  of  late  yeiira  devoted. 

But,  on  the  other  hand,  it  seema  desirable  to  discuss  a  few 
of  the  general  principles  involved,  for  in  praotioe  one  daily 
sees  them  disregarded. 

Whichever  of  the  very  numerous  methods  of  pivoting  be 
employed,  of  ■ooui'se  complete  asepsis  of  the  root,  followed  by 
an  adequate  sealing  of  its  apical  foramen,  must  precede  the 
insertion  of  the  jjivot-tooth ;  the  rt)ot  should  be  cut  down  to 
a  level  well  Iwueuth  the  free  edge  of  the  gum,  because,  as 
a  matter  of  clinical  experience,  caries  but  rarely  occurs  or 
at  least  rarely  originates  in  the  cenientum.  An  exception 
to  this  occurs  where  it  is  possible  to  leave  u  good  deal  of 
the  tooth  standing  at  the  back ;  practically,  pivots  are  foimd 
to  endure  well  when  the  line  of  junction  is  well  removed  from 
the  gum  and  is  subject  to  tlie  thorough  cleansing  action  of 
the  tongue. 

With  regard  to  crowning  teeth,  the  methods  of  doing  which 
arc  endless,  the  object  to  be  attained  is  similar  to  that  already 
alluded  to  in  the  case  of  pivots. 

lu  the  place  of  filling  a  very  dilapidated  tooth,  upon  which, 
when  finished,  no  matter  how  carefully,  there  would  l)e  a 
great  many  points  at  which  failure  might  occur,  we  now 
prefer  to  place  a  case  over  it — an  irapervloiis  box,  the  rim 
of  which  |MiRsea  under  the  edge  of  the  gum,  and  which  tightly 
embraces  the  tooth  at  or  about  its  neck  ;  there  is  then  only 
the  one  line  of  i>ossiblc  failure  from  caries,  and  that  is  in  a 
sittiation  where  caries  is  but  little  prone  to  occur.  We  cannot 
hope,  except  in  an  infinitesimal  proportion  of  cases,  if,  indeed,  in 
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\i\\\\  lit  111  like  tlio  watc^r-tight  joint  wnich  we  should  consider 
L-^s('iiti:il  iniiiid  u  fillin^^  if  it  is  to  preserve  a  tooth  for  any 
li^L'fli  oi  tiuH-  ;  it  is  the  favourable  uituation  of  the  joint  and 
imi  -w^.  ]JL'rfivrit>u  wliich  makes  crowning  of  practiojil  utLlitj- 

Ami  iiiiw  iliji  wc  i\re  abJe  to  secure  u  greater  degree  of 
iisL']isU  oi'  \\{i',K\\  tcLtti  than  wtis  formerly  the  ciiae,  it  is  an 
njiLTJitii'ii  III' the  LTroutest  valuc— indeed  it  ia,  I  thinkj  better  to 
n-nvt  lo  it  hihJtv  the  tooth  18  in  the  very  last  stage  of  dilapida- 
ting, tIniu  to  LTo  iA\  tn  the  last  filling  a  tooth  with  which  virt  feel 
tluit  thu  ]lrl^UH■til^n  cjiiuiot  but  be  temporary, 

Wuli  iVLMi'd  tu  bridge  work,  there  are  not,  as  in  the  case 
fpf  L'lou  IIS.  ,t  '^\\\\X  many  places  in  which  it  is  the  bcbt  thing 
til  111'  linjr:  sUll,  there  are  just  a  few;  this  word  of  waniiiig 
is  tiii'  iiiEin'  lu'i'di^*],  its  nothing  in  modem  dentistry  has  been 
rsi  nlnwnl  -AS  XwuV^i"  work.  The  implmitAtiou  of  teeth  in  tho 
j;i\v>  U  ill  Ttfciin,  \\Ti  mIj^o  in  animals,  very  closely  proportionate  to 
tin'  stimuli  wliicli  oitmes  npoti  them  in  mostieatioa,  iind  is  not 
lin'iitlv  in  i'NroH?i  ui"  thoir  necessities,  even  makinij due  allowance 
Ciif  f  hu  E'li-'i  tIjii[  \\^.'  L'iKik  and  soften  a  great  deal  of  our  food. 
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prroTTxa  teeth. 


TOO 


It  roust  b«  roDiembered  that  a.  tooth  vill  bear  considemble 
nnd  repeated  applicatioiut  of  force  in  a  vertical  direction,  and 
but  to  a  very  Huiited  extent  in  Inteml  direotioiiH.  the  ordinary 
excuTHions  of  the  jaw  iu  maatioation  not  tending  to  displace 
teeth  laterally,  except  to  a  very  short  distance.  An  excellent 
example  of  the  inability  to  tolerate  lateral  thi-usts  ih  seen  when 
the  back  teeth  have  been  lost,  and  the  lower  incisors  strike 
upon  the  backs  of  the  upper  teeth^ — a  condition  which  speedily 
resultH  in  their  being  loosened.  Hence  it  is  ucccHsary  to  care- 
fully consider  the  directions  in  which  force  applied  to  the 
bridge  will  act  upon  the  ti?eth  which  sen'c  ixs  its  attachments, 
lest  we  bo  subjocting  them  to  strains  which  will  destroy  tliem ; 
and  it  ia  never  reasonable  to  insert  iu  the  form  of  bridge 
work  a  largo  number  of  teeth  to  \m  carried  on  two  or  three 
roots  or  entire  teeth.  This  practically  amounts  to  a  condemna- 
tion of  large  bridges,  except  where  a  good  many  teeth  or  very 
sound  roots  remain.  But  for  some  few  selected  coses  small 
bridges  serve  a  very  useful  purpose  ;  removable  bridges,  such 
us  those  designed  by  Mr.  UartreU,  are,  iu  cases  that  lend 
themselves  to  their  application,  to  be  prefen*etl  to  fixed  bridges, 
08  they  admit  of  complete  cleanliness,  a  result  which  is  often- 
times hardly  attainable  with  the  fixed  bridge. 

And  it  need  hardly  be  said  that  tlie  employment  of  a  bridge 
is  (juite  unjustifiable  where  the  patient's  teeth  are  loosening. 

1  was  lately  cons»iltod  iu  a  case  whei-e  bridges  had  been 
inserted  less  than  a  year  previously,  which  were  already  failing 
from  this  cause ;  and  it  was  obvious  from  the  depth  of  the 
crowns  ou  the  molars  and  bicuspids  that  the  teeth  used  for 
ttttachmeut  bad  already  gone  far  ou  their  way  towunls  coming 
out  at  the  time  when  the  bridges  were  inserted.  It  is  hardly 
possible  to  suppose  that  the  practitioner  who  inserted  them  can 
have  done  s<j  with  any  other  view  than  the  securing  of  a  lai^e 
fee  ;  one  of  the  bridges  had  no  opposing  teeth  whatever,  so 
that  it  could  hardly  have  been  expected  to  be  of  any  use  to 
the  victimiserl  patient. 
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Inferior  *l*:nlftl  nervp,  diriMou  rtl. 

fl7S 

fi60 

(Jultl.  forms  of,  30] 

]  11 H amjiivtuDU  i^f  ii Ivi^olnT  [w rii^stt^iim. 

^,      qiittlitien  of,  301 

401 

Hpoage,  aor* 

nfpdp,  3Srt                      ^ 

,,      foil,  306 

oftliffKUlua,  402           ^H 

,,      aJtii>£iv«iig&,s  of,  306 

Tnlnye,  3A9                                         ^H 

,,      nmniptilfttion  of  crv>itflls  SO-l 

luu)»tDbl(i»  466 

,,               .,           ofnon-rtdhesive 

loilafonii*  iiso  of,  421) 

Im],  31  r 

IrregulnritJeH  in,  iiUTiilwr  nf  tttclli,  fS3 

,*                ,.           of  adhesive  f*n(J 

,,           in  fonrt  nf  Itsfih,  Tfr 

]iH(u-y     foils, 

,,            iti  [knsitioiJ  or  |»rrriiit^ 

3^f. 

nciit     tp^th     Jj«;ffu»* 

Gn'Pii  jiiRiiictit  oil  tcotb*  042 

their  pnipiiMa,  2* 

Grrifi^!,  Dr.,  on  a  fanu  «f  TMiumlinH- 

,,          in  llio  piwitinii  of  [irr. 

5J7 

nuitjent  t*-(th  utleri 

fiiim^  pripillpiry  liniioiirnr,  677 

Inft  ihp  wliuli:  Jaw, 

,,     vaistuljir  Eiimour  ol,  077 

\t>:^ 

GumWil.  4013 

„       c»uiitt>i«r»  ]fw 

GuDimmn,  ^^5 

,.          UftTilitAfV    fhrtrwttcr 

Clumji,  disL'ases  of  t JW  Stomatitis) 

of.  a,  108 

,,      Hifluniiimtiott  oi^  6^2 

,.         of    eerjiml    mciior*, 

,.      iiolyinis  of,  (371 

\n 

liy[M.^rtronh>,  Ufil 

,,         of  Irttprnl  mrijorn,  13K 

,,      liiiiriii^f  of,  2'^ 

t,            of  rivntiiKd,   1 1',2^  3  74 

Giip.nin;^,  Mr.,  splint  for  ftvctnted 

^,          orijiai»i}jiiU,  14r.,  X&O 

j'att',  70ft 

of  flwi  and   iK«f»iiti 

i"l, .!.•.,     _          .      1,     ,                       i      ^                                         l»»)' 

1                k  ■  ■■ 
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Mai.let,  forms  of,  3-10 

Neuralgia,  pathological  cbiwgftt  in. 

^^L 

Mttlposition  of  teeth  (total),  172 

£48 

^^H 

K             ,,           total,  of  iacivors,  173 

in  edentuloua  persona, 

^^1 

f                          ofeoiniiios,  174 

547 

^^F 

,»          of  bicuspids,  179 

„          diitorders  of  nutrition  in, 

^^H 

„           of  wisdom-U-elh,  181 

572 

^^L 

_^    MatritfM,  use  of,  in  fillinj;,  S36 

tivalmeiit  of.  556,  563          ^ 

^H 

■    Maxiilit,  devolDjiiiieiit  of.  53 

pilvaitiHUi  iu,  560                   ^^H 

^^H 

H             „     arre.sti'<l  »levolo|»mcnt,  57 

otieratiou  for,  561                  ^^H 
Nitrate  of  ailver.  use  of,  in  caries,               1 

^H 

■            „     of  d-montUs*  ftetiui,  3 

^^1 

H^           „     ors-nioiitlu' child,  4 

263                                                                 1 

^H 

^h          „     ori2-month6' child,  10 

Nitrous   oxide,    operations  under                1 

^^1 

^1           o     of  •ID-months' child,  12 

528                                                                 1 

^H 

^P                  of  4-yi>fir5(' chilli,  15 

Nodules,  on  fauga,  81                               ^^M 

^H 

■             .,      of  B-years'  child,  39 

in  pulp-cavity,  274                   ^^H 

^^1 

■                    of  12vi'ais'  child,  45 
^B           ■»     growth   of.    Uiiruig   first 

^^H 

^H 

^^H 

^^H 

^^^               dentition,  3—16 

OOONTALOU.  585                                                ^H 

^^1 

^^^B   t.                                     second 

Odoutiti*  infantum,  19                              ^^ 

^H 

^^^H             dcQtitioD,  58 

,,      ,,    old  view  an  to  caries,  228               1 

^H 

^^"     „      V-ahapcd.  109 

Odontumes,  591                                         ^^fl 

^^1 

^H                   changes    occui-riii^    with 

varieties  of,  592                   ^^H 

^^f 

^r                     advaneiugafio,  55 

Oidium  albirans,  688                             ^^H 

^^F 

Mfckel's  gnn^Iiun,  reiiiuval  uf,  562 

Oral  Huids,  nature  of,  63S                ^^^^H 

^1 

Meningitis,    set   up    hy   pus  from 

Osteoplastic  tilling,  278                    ^^^H 

^H 

nlvt'olor  abact'ss,  409 

Ostitis  deformans,  700                         ^^^| 

^H 

JtionUd  furamen,  chauges  in  posi- 

^^H 

^H 

tion  of,  la 

^^H 

^H 

Meroun',  elTects  of,  uik>ii  the  moutU, 

Palate,  tumours  upon,  6S0                  ^^H 

^H 

686  ' 

Palladium,  ns  an  amalgam,  358              ^^H 

^H 

Micrococci  in  carieti,  200.  2S9 

Paralyniit,  facial,  577                                ^^H 

^H 

Moisture,  nicthftds  of  excluding,  SOS 

of  arm,  565                               ^^H 

^H 

Molar  touth.  oi»enitioD  of  filling,  334 

Periosteum ,  inllammution  of  ol  veolar,               V 

^H 

Month  WQJthefi.  257 

401                                                                 J 

^H 

Mucus,  influence  of,  on  caries,  234 

Pliagudii.'na  uriij,  692                                   ^^M 

■ 

Myeloid  epuUa.  675 

Photophobia,  casett  of,  577                        ^^^| 

Pivoting  teeth,  707                                  ^^B 

fatal  remilt  from.  568                ^^M 

^H 

KAPKts,  methods  of  ttpplyinjf,  308 

durability  after,  5Hli                  ^^H 

^H 

Necroaia.  of  tho  te^th,  393,  47tf 

Plastic  aUingB,  274                                   ^^1 

^^L 

,,        ofthijjow,  438 

PJoggurs,  forms  of,  317,  et  paaam           ^^H 

^^B 

K           ..        {ihoRyiliorus.  444 

Plugging-lifrcens,  332                                 ^^H 

^^1 

H           ,,        exnntlieniHtuUH,  MCt 

PolypUA  of  thr  gum,  G71                            ^^H 

^^1 

H                     of  nlvenlu.s,  303 

of  the  pulp.  389                          ^H 

^H 

■                    ayphilitic,  410 

Porcelain  iiihiyx.  1159                                   ^^M 

^^1 

^^^^  „        trcstincnt  of,  449 

Prtigunnur,  effect  of,  250                          ^^M 

^^1 

^^^h>,       K  reanlt  of  tooth  oxtnc- 

Ptosis  due  to  teetb^  571                            ^^M 

^H 

^■V              tjon,  517 

PtyaliKio,  686                                         ^H 

^^r 

Jfenre-atretchinK,  560 

Pulp,  Imcterin  found  in.  384                          ■ 

^H 

.,    lectioD,  560 

.,      degpuomtion  in  old  age,  877,                1 

^H 

NerA'oui  syfitom  disordered  hy  dt'ii- 

•^»3                                              ^J 

^H 

ta\  disease,  564 

exjioaure  of,  381                             ^^M 

^^k 

Neuralgia,  cunscj*  of.  53Ii,  efpauiiA 

deatructton  of,                               ^^^^ 

^H 

B           ,,          dfiinition  of,  540 

capping  of,  3(N,  392                       ^^H 

^^1 

^^^^  4,          rpiloptifonn,  547 

acute  iuflammation,  382                ^^H 

^^1 

^^^L^t          cxtmction  of  teeth  in, 

rhrouic                       38:i               ^^| 

1 

^^H 

calcification,  367                            ^^H 

C^JD^^H^^^H 
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Pulp,  HffienpTfllioli,  389 

atoOTAtitis.  ass                              1 

,,      irvitfitkm,  ^72 

f,          fliiriTiJi:      crvUiPiuatotis.          J 

,,      ]iulyinii*  u!,  3S9 

K8.^                                  ^J 

,,       ulceiJition  of,  SHa 

PynjiJiia,  froiri  alvuokr  abacew.  *08 

PyorrhcHi  alveolaris,  B44 

Stirabiirouai  ilcputtdeut  iTi»aii  t«etm,          V 

Ql'isiwe,  ti»  of,  iu  nenTD-ij^-io,  B&S 

5n                                       ] 

RlXELiEN'^E  of  triiniH,   flJ  1 

Bu1f>hoc-y)tiii<I(.'M  iu  xiiljra,  *T3fl             ^^H 

RenlmitiitiL-in  tA  iGvih,  430,  5*7 

SujHTiiUTiiniiry  ti^eth,  tlS                     ^^| 

Ktilaiile.1  «?riiittion  of  tct'th,  j8,  101 

Hi-uijioM  of  Iraclurnl  tiptli,  fi^ 

Rli][Cunmti?.Mi  of  tilt"  Jj^w^  Oil 

ms 

Kicketat,  elRris  upioii  t^utli,  2(1 

, ,         f tftvitu  of,  on  ftirni  of  tonth, 

Kigga's  ilis^jHse.  tm 

m 

KooiM,,  ttL'jiiiutnit  uj;  ana 

„         a  cHijiM' nriirritttib,  44lf 

lining,  307 

t,              ,,      f»f    ukhrnitiou    of 

,,       r.»ft4j«th,  mvjKuli^'rilieHmfonn 

uMJtitlj,  tt93 

fif,  ttl,  4fi7j  513 

,,      nf    uk-vr»tiaii    <>f  ^^fl 

,.              ,,        comiiletion  of,  -100 
,,        parliiildtfithoi', -176 

toiiintc.  fil'ri         ^^1 

^H 

,,              ,,         obaorptiou  of,  473 

TAUTJtt,  iiAtiuu  r»r,  039            ^^^^H 

Ituliher  dam,  list'  of,  310 

VATietivn  oC  tilO       ^^^^H 
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Tob«coo-pi(ie   itnictnrv   ja   caiin, 

21 7»  242 
ToHKue,  uiiilAtcml  fhrruiK  uf,  573 

*  ,,       ulcenitions  of.  tt94 
Toothiivli<*»  CAUSV6  of.  53S 
Torsion  of  U-etb,  146 

»,     opiTwtion  of,  120 
■,  catw  of,  BTO 

ii-iii  of  teetii,  i'i\ 

V,  /.imeof,  iur«ri(,»s  219 

elfccts  of,  on  twthin^',  2tt 
of  the  puh.,  38lt 
ofiltntiuaf  Ftnioturca,  501 
of  tin:  gutu».  (173 
of  tUeJA>v-a,  itll,  ttpttmim 


T 

Tn^iiiii^, 
Tubercle, 
Tuinoura 


Talleix,  neorftlgic  foct  of,  545 
VaficiiUr  tumour  of  the  frntna,  67 
Vital  oftioa  iu  oiiriw,  219.  226 
ViUiUty  of  dentine,  219,  22* 


WnoaiNO.  fjiier^tion  of,  3U 
Wiai lorn- teeth,  deformed,  8il 
niiHpln'.-f*d,  182 
in    .li^noid   notoh, 
1S& 
,,  (iienjiiig  the  check 

18S 
Witcell,  T'tUp  tnsnimuQt,  3S5 
Wiy  nirck,  oast*  uf,  £70 


Cuir.KATZONaofgiiniB.  dS8 

,,  of  longtie,  ti&i 

Ulccmtive  stomatitis.  689 
Union  of  teeth,  88 

,,  .,      hy  cmueDtum,  167 

Uric  ncid  in  taHnr,  fl&2 
Utr-rine   pnin«    a   result  of   dontnl 
initatioii.  fi6S 


Zisc  oxychloride,  as  tcniifornry  fill- 
ing. 27  S 
.,  ,,         as  a|>|iticutiTe  to 

M-ii^iiive    den* 
liii«^.  272 
,,     pho^phiitcs  of,  '27W 
Zone  of  traukparcncy,  in  caries,  21(* 


THE    END. 
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